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MEMOIRS 


THE GEOLOGICAL SURVEY OF INDIA. 

List of Aftershocks of the Great Earthquake of 12th June 1897, 
compiled by R. D. Oldham, A. R. S. M., F. G. S-, Super - 
intendent. Geological Survey of India . 


After the great earthquake of 12th June a few persons kept 
records of the aftershocks felt by them. At a later date I was able 
to interest a large number of observers and obtained a tolerably 
complete record of aftershocks. In the following pages so much of 
the data received as seemed desirable to publish has been printed. 

These records necessarily lack the completeness and constancy 
of standard of an instrumental one but such as they are, they seem 
worthy of publication as the influence of lunar and solar attraction, 
if it has any appreciable influence, should be much more marked at 
a place where the earth crust was in a state of strain verging on 
the breaking point and a time when earthquakes were of constant 
occurrence, than at a more quiescent period or in a more stable 
locality. 

The principal faults of the records printed are the inevitable one, 
of incompleteness during the hours of the night and inaccuracy of 
time. The continuous records at Mairang, Maophlang, and Tura 
are all from places where, in the absence of a telegraph station, 
accurate time keeping is impossible, and the records quoted in the 
general list No. XIV show how divergent may be the recorded times 
even at places whdte exact time is procurable. 
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GREAT EARTHQUAKE OF 1897, 

In addition to the records printed I received, through the kindness 
of Major E. F. H. Dobson, I. M. S., Civil Surgeon of Dhubri, a record 
kept by the hospital assistants at the dispensaries in the Goalpara 
district. This is too bulky to print, but the data were of great 
service, especially in determining the extent of the epifocal area. 
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X. 

Statement of the number of shocks felt from rath June to Myth 
July at Rangmahal, North Gauhati . 

This statement, for which I am indebted to Mr. H. J. Cotton, c. s. I., Chief 
Commissioner of Assam, is translated from the Assam newspaper of 2 1st July 
*807 ajid purports to show the number of ^ocks, as registered by a correspondent, 
at Rangmahal, North Gauhati. 


From Assam,” sist July 1897. 

Statement of the number of the shocks felt from the 12th June to the 17th July 
i8q7 at Rangmahal, North Gauhati, from a correspondent . 


Date. 


13-6-97 


*3-6-97 

14- 6-97 

15 - 6-97 

16- 6-97 

17- 6-97 
19-6-97 
tO-6-97 

30- 6-97 

31- 6-97 

22- 6-97 

23- 6-97 


Time. 

No. of 
shocks 
felt. 

From about 5I 


P.M., when the 


earthquake 

»5 

commenced, till 



P.M. 

H.ght 

Day 

Night 

Day 

Night 

Day 

Night 

Day 

Night 

Day 

Night 

Day 

Night 

Day 

Night 

Day 

Night 

Day 

Night 

Day 

Night 

Day 

Night 


350 

54 

73 

39 

13 

10 
7 
7 

11 

5 

a 

4 

3 

4 

4 

2 

5 
7 
4 

3 

3 

4 


Remarks, 


The first shock lasted five minutes and came from tlio 
south-west. 

Less severe ones. 


Some at intervals of 5 to 15 minutes. 

Of these 5 were somewhat severe, and each lasted for 
6 or 7 seconds. 


2 of these were severe. 

2 of these were severe. People began to plough. 


All were distinctly perceivable. 


l'he biggest shock occurred this day since the 12th. 
2 more were felt, but they were very faint. 
Weather not good and very warm. 


1 of these was severe ; there were many ether small 
ones not woith counting. 

1 here were many almost impelceptible ones. 

One of these was severe. Much rain during both the 
day and night. 
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GREAT EARTHQUAKE OP 1897. 


Data* 

Time. 

No. of 
shocks 
felt. 

Remarks. 

*4-6-97 

Day 


S 

One of these was severe. 


Night 


7 


* 5 - 6*97 

gay 


3 



Night 




aa- 6-97 

Day 



There were several very faint shocks, but 1 did not 





count them. 


Night 



One only worth counting. 

* 7 - 6-97 

Day 



With many slight ones. The severe on* was felt at 


Night 



10 p,m m when clock stopped. There were rain and 

* 8 - 6-97 

Day 



high wind in the evening. 


Night 




*9-6-97 

Day 



One of these in the morning was severe, lasting for 


Night 



about a minute 

30-6-97 

Day 

• 

1 3 

People apprehended one severe shhock this day (but 


Night 


5 

there was none). 

1-7-97 

Day 





Night 




3-7-97 

Day 





Night 




3-7-97 

Day 


a 

Both at about 11 a.m. 


Night 


a 

One was severe. 

4-7-97 

Day 





Night 




*-7-97 

Day 





Night 




6-7-97 

Day 





Night 


■ ■ • 

One only worth counting. 

7-7-97 

Day 





Night 


I 


*-7-97 

Day 


3 



Night 


5 


9-7-97 

Day 


5 



Night 


3 


«o*7-97 

Day 


4 



Night 


3 


11-7-97 

Day 


3 



Night 




■*-7-97 

Day 





Night 




13-7-97 

Day 





Night 




■4-7-97 

Day 





Night 




15-7-97 

Day 


a 



Night 


3 


■ 6 - 7-97 

Day 





Night 



Amidst rain and high wind* 

*7-7-97 

Day 

• 


Rain and wind throughout the whole day* 


Night 





i 4 ) 

















AFTERSHOCKS II. 


5 


Record of earthquakes^ kept by the Station Master at Kaunta % 
from 12th June to 3rd July 189J. 

(Times are Railway or Madras.) 

After the severe shock 15 more shocks felt up to 24th., night, but particular 
time was not taken ; each felt more than i a minute duration on the same date, the 
Id«6»x897. 

On the 13th June 1897 . 1 shock felt at 0-6 hour ; duration of*§ minute. 


On the 14th June >897 


Total 

On the 15th June 1897 


* M 

tt 

8«o , 


tt 

* »t 

* .. 

tt 

8-40 , 


tt 

i t. 

■ II 

tt 

9-20 „ 

tt 

1 » . 

■ 


13-13 „ 

tt 

10 seconds. 

• 99 


16-25 H 

tt 

1 minute. 

* 99 

tt 

22-10 ,, 

tt 

ao seconds. 

* II 

tt 

33-* a ,» 

tt 

1 minute. 

8 shocks. 











1 severe 

shock at 7-1 a s 

duration of 

minutes. 

1 shock 

at 

9-40 

»» 


5 seconds. 

1 99 


li-50 

tt 


f minute. 

I II 


16-20 

»t 


10 seconds. 

* II 


17-25 

tt 


3 tt 

* II 


17-40 

tt 


a *• 

* 99 


18-10 

•t 


6 


7 shocks. 

I severe shock at a-15 to a-17 ; duration of 
full a minutes. 

x shock at 3*5 ; duration of 3 seconds. 

* *» 4*4° » 4 it 

I 11 5 "35 ft 3 

* „ 1 i-ao „ 2 » 

X h 13*30 •• 5 ft 

■ tt 16-31 tt 3 ti 

* ft 17-30 » 3 ft 

I t» X 7 * 5 l at 3 ft 

1 tt 19-0 tt 4 . aa 

i „ 30-50 „ i minute. 


Total 

Date, 16th June 1897 


Total 

Date, 17th June 1897 


shocks, 
shock at 


t, 8-13 

* 0-55 

a• **-30 

.. **-*o 

, a. ^ . * 4-20 

heavy shock 33-14 


1-2 ; duration of 
3-55 tt 


8 shocks. 

1 shock at 

* at 

* ft 

* tt 

4 shocks. 


*-55; duration of 

4 - 3 o „ 

IO-»* at 

21-30 tt 
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GREAT EARTHQUAKE OF 1897, 


Date, 18th June 1897 


Total 

Date, ipth June 1897 


Total 

Date, 20th June 1897 


Total 

Date, aist June 1897 

Total 

Date, 22nd June 1897 

Total 

Date, 23rd June <897 


Tc*nl 

Date, 24th Tune ii.97 


Total 

Date, 25 th June 1897 
Tout 

Date, 26th June 1897 
Date, 27th June 1897 

e ) 


• ! shock at 

i-xs] duration of 

a seconds. 

* #1 

3-30 

•1 

3 ii 

* i» 

‘ 8-4 

11 

« 11 

* •» 

8-30 

SI 

4 »i 

* II 

10-13 

11 

* 11 

* II 

* 3-44 

11 

* 11 

* II 

17-46 

11 

O 11 

* »> 

* 9-5 

11 

3 ii 

• 8 shocks. 




• 1 shock at 

5-20 1 duration of 

4 seconds. 

1 heavy shock 

5-35 

11 

X minute. 

1 shock * 

*o -57 

11 

3 seconds. 

* »» 

18-0 

11 

3 11 

» 11 

19-30 

•• 

* 11 

1 

22-55 

11 

3 .ii 

1 heavy shock 33-40 

•1 

x| minutes. 

• 7 shocks. 




• x shock at 

a-xo; 

duration of 

3 seconds. 

1 H 

6-50 

11 

5 ii 

* 11 

21-25 

11 

a 11 

* 11 

22-25 

11 

* 11 

> 11 

23-40 

11 

3 11 

• 5 shocks. 




. 1 shock at 

I 3 -S 7 J 

duration of 

1 second. 

1 » 

16 

11 

3 „ 

> »i 

16-25 

11 

* 

. 3 shocks. 




• x shock at 

5-30: duration of 

1 second. 

x heavy shock 

13-0 

•• _ 

i minute. 

* ii i» 

18-52 

11 full 

3 minutes. 

• 3 shocks only. 




• x shock at 

t-15 $ duration of 

3 seconds. 

1 »i 

9-40 

■1 

3 11 

* 11 

* 3-39 

ii 

3 »» 

* 11 

18-0 

11 

* >• 

ii 

18-50 

11 

3 11 

5 shocks. 




• x shock at 

13-0 1 duration of 

3 seconds* 

1 11 

13-0 

11 

* II 

1 11 

X3-20 

11 

3 11 

1 11 

* 5-33 

»i 

« 11 

* * 11 

33-7 

11 

3 11 

• 5 shocks. 




• x shock at 

8-40 s duration of 

3 seconds. 

* >• 

8-45 

11 

* Si 

1. 

* 3 -*S 

n 

3 ii 

• 3 shocks. 




• x shock at 

12*39] duration of 

3 seconds. 

. x shock at 

31 * 55 ; duration of 

2 seconds. 
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D»ti| 38 th June 1897 
Total 

Date, 39th June 1897 


• 1 shock at 

JL M 

• 3 shocks* 

• I shock at 

* it 


15*30; duration of a seconds. 
33*45 M 3 11 


*S" 3 o ; duration of 1 second. 
15-30 11 3 seconds* 


Total 


Date, 30th June 1897 

.. %7 


Date, Tat July 1897 
e, and July 189 


Date, 

Date, 3rd July 1897 


a shocks. 

No shocks felt. 

No shocks felt. 

I shock from 10-39 to 10-31 of dur&tiomof full a imnuccs 
but in slight motion. 

1 shock felt at 5-0 duration of a seconds. 


The shocks felt with a train motion sound all the times* 


III. 

Record of earthquake shocks at Kuch Bihar Jront /2th June 
to i$th July 1897 . 


f fCxtracted from the official report of Mr. D. R. Lyall, C.S.I., Superintendent of the State.J 


Date. 

Hour. 

Date. 

Hour. 

Date. 

Hour. 

Date. 

Hour. 

lath June 

5 r. m. 

■6th June 

a-21 A. M. 

19th June 

9-34 P- m. 

2nd July 

1-15 P- M. 

13th 


9 A. M. 

»• 

ii 

2-51 A. M. 

2uth 

99 

1 A. M. 

3*d 

99 

II 1-30 A. M. 


>• 

I P M. 

99 

99 

3-4 A. M. 

*9 


7-20 A. M 

91 

19 

2-35 P- M. 



4-45 P. M* 

9* 

99 

3-45 A. m 

99 

99 

2 P. M 

99 


7 P, Mm 

14th 


7 a. M. 

M 

99 

4-26 A. M 

a 1 st 


1-20 A. M. 

4 th 

99 

8-15 A. M. 



7-30 A. M. 



1 1-25 A. M. 

22nd 


8 P. M. 

II 


8-15 P. M. 



11 A. M. 

9* 

99 

X I-52 A. M. 

23rd 

u 

1-20 A M 

5th 


5-30 A. M. 


99 

11-30 M. 

99 

99 

1-52 P. M. 

99 

„ 

6 P. M 



--45 P- M- 


9# 

12 P. M. 



a-15 P. M. 

99 

,, 

7-5 P- 

6th 


1 I-40 A. M. 



12-15 P- M. 



2-45 P- M. 

24th 

99 

4-10 P. M. 

,, 


1-30 P. M. 



ia-45 P. M. 

99 

99 

8 P. M. 

25th 

99 

9 P. M 

7th 

„ 

4-30 A. M. 



1-30 P. M. 

99 

99 

9-30 P- M. 

„ 


9-10 P. M 

99 


1-12 P. M. 



2-30 P. M. 

99 


11-5 P- M. 

26th 

„ 

1-30 P M. 

99 

91 

9 P. M. 



4-30 P. M 


9 

II-I5 p* M 

*». 


1-33 p- M. 

8th 

99 

3 A. M. 

15 th 


6 A. M. 



II-40 P. M. 

27th 


10 P. M. 

99 

99 

7-25 A. M. 



7 A. M. 

17th 


3-10 A. M. 

28th 


3-10 A. M. 

,, 


8 A. M. 



IO-45 A. M. 

99 


3-25 A. M. 

99 

99 

7-55 A. w. 

9th 


12-30 P. M. 

11 

11 

a p. m. 

99 

9t 

4-25 A. M. 

99 

91 

I-30 M 

loth 

99 

5-30 A. M. 

ii 


5 P. N 

99 


8 A. M. 

99 


3 P. M. 

99 

91 

5-40 A. M. 

99 

99 

6 P. M. 

99 

99 

IX A. 11 . 

19 


3-43 P- M. 

12th 


1 A. M. 

11 

11 

7-50 p. M. 

i&h 

99 

7 P- M. 

99 

99 

10-30 P. M 

,, 


7-45 A. M. 

• • 

11 

10-35 p. M. 

99 

1-40 A. M. 

29th 


2-53 P- **• 

99 

91 

II A. M. 

»» 

11 

10-45 p* M 

99 

99 

545 A.M. 

99 

„ 

3 P- M 

99 

,, 

2 30 P. M. 

11 

11 

11 P. M. 

99 

99 

8-30 A. M. 

99 

99 

12 midnt. 

I3th 

91 

4 A. M. 

l6th 

9* 

n-55 P. M. 

99 

99 

12 noon 

30th 

,, 

2-30 A. M. 

14th 


2-45 P. M. 

»• 

ia -3 A. m 

99 

99 

6 P. M. 

II 


IO 30 A. M. 

9* 

• » 

3-30 P. M. 

99 


12-8 A. M . 

19 th 

99 

7 P. M 

99 

99 

10-45 A. M- 

99 


5 P. M. 

%9 

9* 

I-15 A. M. 

99 

S A. M. 

19 


11-35 A. M. 

91 


8 P. M. 

99 

99 

(-33 A. M 

11 

99 

6-l8 A. M. 

99 

99 ! 

I-30 P. M. 

15th 


8 A. M. 

99 

99 

3 A. M 

•• 

99 

8-30 P. M. 

1st July 

11-15 A. M 

»> 

• • 

10-30 P. M. 
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GREAT FARTH^UAKE OF 1P97. 


IV. 

Record of the numbe 0 of earthquake shocks felt at Maimansingh 
from 12th June to iyth July> by Babu Subal Chandra L,aha> 
Meteorological Observer . 

The following state nent ha« been communicated by the Meteorological Re¬ 
porter to the Government of Rental Previous to the 17th July the Meteorological 
Observer had only kept a record of the number of shocks felt, and not of the time, 
duration, or nature. After that date these particulars were recorded and the 
observations have been incorporated in the genera* list printed below :— 


June 

12, 

35 

shocks. 

July 

■1 

a 

shocks. 

f* 

13, 

25 

PS 

99 

2 * 

4 

11 

•» 

«4, 

* 5 

99 

99 

3, 

5 

11 

99 

15. 

8 

so 

99 

4» 

3 

»* 

»» 

16 , 

6 

29 

99 

5* 

a 

99 

*• 

>7p 

5 

• a 

99 

e. 

3 

99 

• • 


4 

99 


7 , 

a 

99 

M 

19. 

10 

,, 

99 

8, 

4 

99 

II 

20, 

3 


99 

9i 

3 

99 

»» 

21 , 

a 

99 

99 

10 , 

a 

99 

*1 

23, 

l 

99 

99 

11. 

3 



23, 

a 

9* 

99 

12, 

4 

99 

*• 

24. 

3 


99 

13. 

a 

99 

.. 

2*>. 

3 

>» 

99 

M, 

3 

99 

»• 

ao. 

■ 

• 9 

99 

15. 

4 

99 

II 

27 . 

2 

99 

99 

16 , 

2 

99 

II 

a 8, 

a 

99 

99 

17. 

a 

99 

•» 

29, 

3 

99 





II 

30 , 

3 

99 






V. 

Record of earthquakes felt at Shillono between the hours of 9-zo 
p.m, of J qth fune and 1-4$ a.m. of 2rst fune, and between 
10-44 p.m. of 21st fune and f-20 a.m. of 22nd fune ; kept 
by Mrs. J. W. Welsh. 

This record is interesting as the onlv detailed record kept in Shillong during 
the early days following on the earthquake, and serves to show their frequency 
from 7 to 9 days later. 1 he times are local, Shillong time minutes 47 fast on 
Madras time. 

( b ) 






AFTERSHOCKS VI, Q 


From 9-io p.u, June igth and 1-45 a.xi. June aoth, 
less tremors were felt. 

r. m. 


9*xo Tremors. 
g-17 Prolonged. 

9-19 Slight (with a report like a gun), 
9*54 Slight. 

16-10 Slight (with a loud report). 

10- 24 Slight. 

■0-31 Bad shock. 

10-47 Slight. 

10- 50 Steady tremor. 

*0-57 „ •• 

x 1 -8 m >1 

ti-15 » »» 

11- ai H »» 

11- 26 With a loud report. 

11-29 Tremor. 

11-33 ** 

11-38 ,, 

From 10-44 p ' 

P.M. 

10-44 Sharp shock. 

10- 45 Prolonged shock. 
xi-3 

11- 16 
ii- 3 « 
ii-53 


Between these shocks number 

U-41 Tremor. 

11- 54 u 

12- 0 ,, 

a. m. 

12-5 Tremor, steady. 

12-12 

ia-17 Stronger than usual. 

12-27 

12-31 Sharp, quick movement. 

12-45 


1-30 
1-31 

1-33 With a loud report. 

1-35 Worse than the last. 
1-36 
1-40 

steady. 1-4 5 

, M. on night of 21st June to 1-19 on morning of 22nd June. 

A. M. 

13-19 
12-20 
I2-3I 

12-47 Sharp shock. 

1-19 With a loud report. 


VI. 

Earthquakes observed at Dhubri and Goalpara by Surgeon* 
Major E. E //. Dobson , M.B. 

(Local time ) 

20th June . 


Pkubri , 18th June . 


0-30 

12-15 

*3-45 

*3-55 

> 6-6 


1S-20 

19-26 

22- 30 

23 - 55 


jgth June . 

3-0 

6-8 Very severe. 

6 - 34 ^ 

10- 28 

11- 20 

Three between this time and 
the next were felt by others, 
but the times were not re¬ 
corded. 

9 1 -o 

31-20 

33-15 


7-0 

9*45 

11-35 


13-15 

13-50 

22-30 


2/st June . 

1-55 11-45 

7-0 11-47 

7-12 

1 then left Dhubri by 
steamer at 3-30 P.M. for 
Goalpara. 

Goalpara, 22nd June, 

5- 46 1 was out in the open 

at the time. 

6- 48 Severe. 

7 - 36 
7-39 

l’ 7 

ft-co 


8-35 

10-7 

10- 11 

11- 37 
ii -43 

11- 49I Between these two 

12 - 551 shocks I was out 

13- 7 in the open. 

13- 14 

* 3-34 

14 - 57 

15- 18 

17- 23 
« 7-34 7 „ 

* 7-43 > Severe. 

« 7-55 J 

18- 31 
18-35 

18- 42 

19- 5 Very long and severe. 
Within 10 minutes aftei thur 
I embarked on board the 
mail steamer for Dhubri. 


( 9 ) 
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VII. 

JList oj earthquake shocks observed during tour by 
Mr . T. D. LaTouche. 

(Times are all local.) 


Place, 

Date. 

Time. 

Remarks. 

DhuLri . 

35 - 6-97 • 

31-11 . 


Goalpara 

39-6-07 . 

3-0 

) 

f • 


4*34 



>• • 

4-39 

f Accompanied by low booming sound apparently coming 


99 • 

8-47 

V from south. 



12-29 

) 



* 2 - 54-30 

Accompanied by much noise. 

*• 


13-33 

Lead pen* il set up as a sei&moscope fell towards N 34°E. 
Pencil fell to S 3o°W. 



>4-0 . 

St • 


14-33 




14-38 

Lasted about 15 seconds. 



14-45 



15 34 

vPreceded by low booming sound. 


11 • 

15-46 


99 

* 5-47 



99 • 

15 - 57 - 30 . 



n • 

18-19 



»* • 

19-37 




3 1-59 


f> • 

99 • 

23-49 . 

Accompanied by low booming sound. 


30-6-97 . 

5 - 7-30 . 


99 • 

11 * 

5-36 » 


99 • 

»l • 

7-9-30 . 


»l • 

99 

7-40 

/ 

99 • 

99 • 

8-53 

99 * 

9 9 * 

9-34 

99 • 

»» • 

10-2! 

No noise accompanied the shock. 

99 9 

II • 

IO-48-30. 

. 

99 • 

99 

12-26 


99 • 

99 * 

13 - 13 - 30 . 


99 • 

It • 

* 3-40 


• I • 


* 3-54 



99 • 

* 4-33 

1 Accompanied by low booming sound. 

99 • 

II • 

14-40 

99 • 

99 • 

16-I1-30 • 


99 • 

99 • 

16-1 


ft • 

II • 

' 16-10 


It * 

99 • 

16-24-30. 


99 • 

Ft • 

16-34 



|« • 

16-54 


” # 


* 7-36 . ; 

3-45 


Gauhati . 

4 - 7*97 

Lasted about 15 seconds. No noise perceptible. 

Nungpo . 

6-7-97 . 

43-7-30 . 

Appeared to pass from south to north. No sound accom¬ 

Shillong 

1 4-7-97 . 

14-28 

panying. 

Preceded by booming sound from south. 

* •• • 

»■ • 

* 5-53 

No sound accompanying shock, but one was heard 30 
seconds later. 
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GREAT EARTHQUAKE Or l 8 $ 7 . 


VIII. 


Record of earthquakes at Goalpara , kept by Revd. S. A • /?. Boggs f 
from 18th July 1897 to rath September 1897, and by Revd. A.JS* 
Stephen, from sand September 1897 to rsth December 1897. 


Date. 

Time. 

Dura¬ 

tion. 

Nature. 

Date. 

Time. 

Dura¬ 

tion. 

Nature. 

Date. 

Time. 

0 

Nature. 

July 




D 9 








18 

6-10 

... 

feeble. 

mmm 


... 

feeble. 



3 s. 

feeble. 


6-20 

... 

99 


13-38 

... 

99 



10 „ 

tt 


10-33 

... 

«> 


* 4-39 

55 s. 

smart. 



3 tt 

it 


12-39 

... 

>t 


17-40 

... 

feeble. 



4 » 

.. •?. 


14-41 

... 



18-10 

... 




S tt 

shght. 


15-31 

... 

99 


19-3 

... 

>1 



6 ,, 

feeble. 


* 5-34 

... 

f . 


19-14 

... 

tt 



45 tt 

tt 


16-9 

... 



31-44 

33 s. 

smart. 


13-34 

27 » 

tt 


16-56 

... 

99 

32 

»*-43 


feeble. 



a tt 

tt 


17-H 

... 

99 


12-49 

... 

99 


ITzb 

4 tt 

it 

>9 

5-25 

... 



16-47 

... 



jS ' ■? 

3 tt 

99 


6-53 

... 



18-26 

... 



a ^ 

2 „ 

99 


9-33 

... 



19-32 

... 




3 m. 

smart. 


I0-13 

... 

tt 


19-38 

... 

» 


8-36 

22 s. 

feeble. 


11-4 

... 

tt 


31-5 

... 

»• 


13-53 

3 >t 

it 


11-36 

... 



31-24 

... 



14-35 

a ,, 

»» 


11-38 

see 

t> 


21-58 

... 

>t 


16-37 

* 

tt 


11-44 



23 

7-23 




21-19 

15 ,, 



11-56 

... 



8-45 


slight. 

37 

8-13 




12-15 

... 

»» 


9-34 


feeble. 


8-24 

18 „ 

•* 


13-48 

... 

• t 


x 1-36 


slight. 


9-5 

* tt 

tt 


* 4-30 

... 

1* 


11-52 


feeble. 


9-53 

io „ 

99 


14-40 

... 

»» 


12-30 


>t 


II-19 

a 5 „ 

** 


16-40 

... 

»» 


13-41 




14-12 

35 » 

tt 


* 7-37 

... 

99 


14-40 

- 

tt 


18-6 

5 tt 

it 


18-3 

... 



* 5-9 

i§ 

tt 


19-1 

* tt 

99 


18-18 

... 

99 


15-30 

8 

„ 


20-33 

1 >1 

99 


18-58 

... 



16-3 

S 

,, 


31-36 

* it 

99 


30-44 

x m. 

smart. 


16-47 

0 

slight. 


31-40 

* tt 

tt 


20-57 

... 

feeble. 


17-18 

M 

feeble. 

38 

7-42 

7 „ 

slight. 

30 

6-54 

... 

it 


19-30 

3 

tt 


7-48 

« „ 

feeble. 


8-42 

... 

99 


21-5 

) n 

tt 


8-37 

* tt 

99 


9-24 

... 

99 


21-35 

' S 



9-18 

a „ 

99 


9-59 

... 

99 


33-22 1 

£ 

slight. 


10-1 

* tt 

99 


**-55 

... 

99 

34 

5-44 

g 

feeble. 


* 1-54 

11 it 

99 


1-46 

... 



6-9 


99 


12-20 

30 „ 

99 


16-25 

... 



7-51 

2 

99 


13-36 

12 „ 

99 


* 6-43 

... 

99 


9-17 

9 

Q 



12-59 

a „ 

99 


17-29 

... 

99 


10-24 


slight. 


13-36 

3 tt 

99 


17-34 

... 

99 


Il-IO 


feeble. 


14-40 

5 tt 

*9 


18-56 

... 

99 


12-26 


ti 


16-35 

10 ,» 

99 


19-3 

... 

99 


ia -55 


it 


18-37 

3 it 

99 

31 

5-10 

... 

99 


13-33 


tt 

39 

6-0 

a „ 

99 


5-38 

... 

99 


17-45 , 


1J 


8-19 

3 tt 

99 


6-18 

... 

99 


18-37 J 


99 


13-28 

1 

99 


8-56 

i *** 

99 


21-7 1 


99 

30 

2-57 

1 m. 

smart. 


Following the •* Smart ** shock at 3-55 a.M. July 26 were a number of sharp explosions 
accompanied oy tremors. 

The** Feeble** shock at x 6-37 on same day seemed te be an explosion directly under Goal¬ 
para Hill. 

( >3 ) 
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Date* 

Time. 

Dura- T 
tion. 

Mature. 

Date. 

BE 

dura¬ 

tion. 

Mature. 

Date. 1 

’irae. * 

dura¬ 

tion. 

Mature. 

July 




August 




\ugust 



feeble. 

30 

6-44 

I 8. 

feeble. 

3 

8-5 

1 a. 

feeble. 

9 

io -37 

3 

tt 


7-*9 

*5 » 



9-15 

33 »* 

slight. 


1-30 . 

2 „ 

99 


8-31 

3 „ 



9-20 

2 „ 

feeble. 


12-10 

3 tt 

tt 


8-42 

IO ,, 



9-39 

50 „ 

smart. 


1 3 -* 7 

13 t. 

tt 


10-ia 



4 

6-22 

1 tt 

feeble. 


14-56 

2 ,» 

tt 


10-33 

(3 » 



6-54 

3 „ 

tt 


19-8 

3 tt 

99 


i4'43 


tt 


9-iS 

4 tt 

tt 

to 

7-50 

X tt 

tt 


16-34 


tt 


9“ 2 5 

2 „ 

tt 


9-33 

3 tt 

91 


16-49 

3 tt 

tt 


9-29 

1 *t 

>t 


10-16 

* tt 



18-13 

X M 

slight. 


13-0 

1 tt 

tt 


15-44 

9 tt 

tt 


3 o -33 

3 », 


13-1* 

3 11 

99 


*5‘S4 

1 tt 

»» 


31-34 

* tt 

feeble. 


13-39 

3 tt 

tt 


16-9 

3 tt 



33-0 

* 11 



13-37 

3 „ 

tt 


17-11 

8 

tt 

3* 

8-57 

*3 „ 

>t 


14-44 

3 „ 

tt 


17-42 

3 „ 

tt 


14-38 

3 „ 

tt 


2 i -35 

I tt 

tt 

11 

7-12 

3 tt 

»» 


* 4*33 

* >1 

t» 

5 

5-59 

2 „ 

tt 


7-44 

16 „ 

If 


* 4-37 

* M 

tt 


6-13 

* t. 

tt 


8-46 

X tt 

tt 


15-4 

*1 tt 

tt 


7-35 

* „ 

tt 


9-13 

3 „ 

»t 


* 9 -*S 

* 11 

ft 


11-39 

X tt 

tt 


9-ai 

9 t* 



30-8 

4 11 

tt 


13-13 

X tt 

tt 


10-4* 

3 t> 



30-33 

3 ii 

tt 


14-19 

3 „ 

tt 


12-50 

2 .1 



33-3 




14-50 

X tt 

>1 


14-13 

2 M 

*t 

Aug. 





18-6 

1 tt 

tt 


IS-32 

2 ” 

tt 

1 

9-* 3 

30 8 . 

feeble. 


18-24 

8 „ 

tt 


22-4 

0 tt 

tt 


11-37 

IO „ 



18-53 

X tt 

tt 

12 

6-45 

2 „ 

t» 


I*-53 


M 


32-18 

2 tt 

. tt 


6-47 

3 >» 

18 


13 - 49 ' 

7 M 

tt 

6 

5-48 

4 tt 

slight. 


8-53 

* tt 

ft 


14-33 

• 1 
1 II 

tt 


6-5 

X tt 

feeble. 


17-3 

2 ft'* 

9 * 


15-21 

1 ” 

tt 


9-33 

1 tt 

tt 


18-29 

3 

»» 


17-38 

* 11 

tt 


l »-37 

I m. 

slight. 


19-45 

1 tt 

•8 


* 7-43 

* tt 

11 


12-59 

19 s. 


13 

10-13 

3 „ 

99 


18-38 

37 

slight. 


* 4-*5 

* tt 

feeble. 


10-55 

I tt 



3*-45 

3 11 

feeble. 


14-43 

3 8. 

tt 


11-32 

X tt 

99 


23-q 

*3 11 

slight. 


16-58 

1 tt 

tt 


14-10 

2 „ 

99 


6-9 

3 It 

feeble. 


17-13 

1 tt 

tt 


14-24 

3 tt 

99 


6-4* 

1 II 



17-47 

X ,t 

tt 


15-43 

4 tt 

99 


13-36 

3 tt 

M 


19-3 

3 tt 

tt 



3 tt 

99 

14 - 4 S 

47 »» 

smart. 

7 

6-18 

13 »t 

tt 


1 Eg 

3 tt 

99 


* 4-55 

3 „ 

feeble. 


8-13 

3 tt 

tt 


1*3 

X tt 

99 


* 5-49 

X 11 



9*54 

3 tt 

tt 



20 f . 

Kmart 


16-6 

3 11 

** 


11-6 

6 tt 

tt 



4 tt 

feeble ♦ 


16-30 

* Ft 



12-0 

I tt 

tt 



1 tt 

tt 


16-33 

37 tt 

slight. 


13-33 

43 tt 

slight. 


7-50 

X t. 



31-8 

3 m. 

severe. 


18-36 

4 t» 

feeble. 


9-2 

* »t 

tt 


31-37 

1 8. 

feeble 


* 8-53 

3 tt 

tt 


9-34 

3 „ 

tt 


33-6 

37 t> 

slight. 


* 9-53 

2 t> 

tt 


12-25 

X t. 

t* 

3 

6-44 

4 >t 

feeble. 


ao-4 

X tt 



12-48 

6 „ 

t» 


9-13 

3 t. 

tt 

8 

6-53 

4 tt 

slight. 


1 2 - 5 * 

4 tt 

tt 


11-15 

3 tt 

tt 


8-34 

IX t. 

feeftle. 


14-37 

3 .» 

tt 


11-30 

* tt 

tt 


8-54 

3 „ 


20-28 

: 10 „ 

tt 


H-33 

5 tt 

tt 


* 1-55 

X tt 

tt 


20-55 

1 3 „ 

#» 



a ,t 

tt 


12-5 

4 t> 

tt 


31-53 

8 „ 

tt 


*5“'3 

* tt 

tt 


14-10 

2 „ 

tt 

15 

6-1 

* *t 

tt 


15-57 

1 tt 

tt 


17-11 

3 ,t 

tt 


7 -i« 

1 x „ 



16-33 

3 *, 

tt 


19-30 

3 tt 

tt 


10-4* 

> x t. 

> tt 


17-34 

X »t 

tt 


19-47 

3 „ 

tt 


12-33 

* 9 ,i 

> tt 


7-1 a 

X »t 

tt 

9 

7-4 

3 ,t 

tt 


12-5! 

i 2 

t tt 


( *3 ) 
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GREAT EARTHQUAKE OP 1897, 


Date. 


gEQ 

Nature 

Date. 


rfrN 

ns 

Nature 

Date. 

Time* 

m 

■221 

Nature. 

August 



slight. 

feeble. 

August 




feeble. 

11 

August 




feeble. 

1# 

>5 

1 5 - *7 

16- 48 

3 ». 

2 II 

31 

13-21 

13-51 

13 

8 

s. 

•• 

.8 

15- 50 

16- 48 

3 

a 

a. 

11 


18-34 

1 >» 



14-5 

7 

i» 

11 


x 7 -a 

1 

11 

slight. 

feeble. 

10 

5-44 

1 »> 

11 


14-10 

a 

11 

11 

39 

7 -> a. 

*5 

11 


0-34 

1 0 

ii 


14-24 

26 

11 

if 


7-a8 

3 

i> 


7-6 

* If 

11 


15-23 

3 

11 

11 


8-19 

K 

11 

11 


7-33 

2 11 

11 


15-39 

•4 

•1 

11 


10-11 

ai 

i» 

11 


7-41 

a » 



16-33 

3 

•1 

i> 


11-6 

3 

11 

11 


16-33 

1 » 

11 


18-9 

6 

11 

1* 


> 4-54 

a 

11 

i» 


30-45 

1 11 



21-55 

2 

ii 

11 


15-56 

4 

» 

11 

*7 

5-34 

10-36 

* 



22-16 

3 


11 


16-13 

a 

„ 

11 


1 11 

11 

32 

7-24 

3 

11 

11 


16-45 

1 

11 

♦1 „ 


1 >“45 

2 » 



8-50 

1 

11 

11 


19-37 

9 

11 

smart. 


13-33 

* 11 

11 


10-8 

3 

11 

11 


30-11 

3 

11 

feeble. 


13-37 

l 11 

11 


10-34 

35 

1* 

11 


21-1 

2 

88 



« 3-54 

1 11 

11 


13 5 i 

9 

11 

11 


21-51 

8 

88 

slight. 

feeble. 


15-8 

9 11 

11 


14-43 

*3 

ii 

11 

36 

9-9 

1 

11 


17-6 

2 M 

II 


• 5*53 

4 

>» 

11 


IO-49 

1 

11 

88 

18 

* 7-54 

1 II 

11 


16-44 

2 

11 

11 


13-30 

I 

11 

11 

5-30 

1 O 

11 


17-18 

26 

ii 

slight. 


13-40 

1 


11 


5-43 

14 II 

1, 

23 

7-33 

1 

»i 

feeble. 


20-28 

5 

11 

11 


5-33 

I 1* 

■f 


7-58 

13 

i» 

11 

31 

6-37 

3 

11 

ii 


6-13 

9 »* 



i*- 4 o 

I 


« 


8-43 

1 

11 

11 


6-37 

65 i» 

smart. 


14-55 

I 

•1 

*> 


10-23 

3 

11 

i» 


7-16 

5 ** 

feeble. 


14-59 

I 

*1 

99 


10-55 

2 

i» 



7-38 

l 11 

11 


> 5-9 

I 

»i 

11 


* 1-33 

3 

88 

11 


7-49 

1 11 

11 


l 8-3 

I 


11 


14-14 

1 


11 


8-30 

4 >1 

11 

34 

6-5 

1 


>1 


16-23 

44 

88 

slight. 


10-16 

4 n 

1 ” 


6-5.2 

2 


11 


17-39 

f 


feeble. 


jo -47 

1 n 

11 


10-17 

8 


slight. 

Sept. 






13-4 

1 11 

11 


IO-*l 

2 

n J 

feeble. 

1 

7-47 

3 

*1 

feeble. 


13-6 

4 i* 

! 11 


12-33 

a 

88 

88 


7-50 

I 


88 


12-56 

4 

11 


12-35 

2 

8, 

. 88 


10-35 

2 

88 

88 


12-59 

3 11 

11 


18-55 

2 

8> 

slight. 

feeble. 


11-28 

I 

88 


15-3 

28 ,, 

smart. 

25 

6-18 

3 

9% 


14-41 

I 


83 


15-14 

4 1* 

feeble. 


10-16 

I 

9% 

11 


15-38 

48 

88 

smart. 


16-22 

* 11 

11 


15-6 

8 

99 

•» 


16-13 

2 

88 

feeble. 


16-38 

2 „ 

11 


* 5-53 

1 

99 

,, 


*7-23 

I 

83 

88 


17-37 

1 11 

11 


> 9 - 5 <J 

»4 

99 

slight. 

3 

6-45 

2 

88 



18-15 

1 11 

11 

36 

20-8 

2 

99 

feeble. 


9-1 

I 

88 



31-48 

3 11 

11 

7-35 

3 

99 

11 


13-18 

I 

88 

88 


21-57 

4 11 

11 


10-3 

1 

99 

11 


13-30 

I 

88 I 

9 , 

*9 

6-13 

1 11 

11 


* 3-3 l 

! 3 

99 

11 


19-53 

1 

88 

88 


H-42 

I 11 

11 


15-30 

1 

99 

ii 

3 

7-0 

1 

88 

88 


H-59 

4 •» 

11 


ai-13 

1 


11 


8-48 

t 

88 

39 


12-16 

4 11 

11 

| 27 

6-22 

2 

\\ 

11 


12-46 

1 

,, 

99 


13-57 

2 1, 

11 


' 9 - 1 0 

3 


. 11 


12-48 

2 

38 , 

99 

30 

9-8 

5 11 

slight. 


11-22 

43 


slig ht. 


*5-21 

2 

88 



9-14 

3 ii 

feeble. 


13-46 

2 

W 

fCGOlOe 


21-4 

a 

88 

99 


9-50 

2 11 


> 4-41 

a 

99 

88 


31-33 

3 

88 



13-57 

3 11 

slight. 


16-38 

a 

99 

__ 88 

4 

13-0 

6 

99 

99 

31 

7-7 

2 i> 

feeble. 

28 

6-46 

36 

99 

slight. 


21-37 

2 

99 

99 


9-0 

I 11 

1 # 


6-49 

I 

99 

feeble. 

5 

7-43 

1 

99 

99 


lo-l 1 

4 i* 

88 


7-38 

3 

99 

88 


11-55 

3 

99 

99 


10-20 

3 11 

8* 


8-58 

I 

99 



I 3 -X 

1 

99 \ 

88 


11-8 

14 •* 

slight. 


14-a 

4 

99 

slight. 


12-7 

8 

99 

88 


13-43 

l ii 

88 


14-51 

9 

99 

88 


^ * 3-45 

6 

88 

88 
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AFTERSHOCKS VIII, 


»5 


Date. 

Time. 

Dura¬ 

tion. 

Nature. 

Date. 

Time. 

Dura¬ 

tion. 

Nature. 

Date* 

Time. 

Dura¬ 

tion. 

Nature* 

Sept. 

£ 





Sept. 





Oct. 




feeble. 

16-43 

a 

s. 

feeble. 

38 

14-19 

5 

a. 

feeble. 

9 

6-47 

1 

S. 

6 

9-44 

3 


tt 


19-30 

a 

it 

tt 


XI-1 

a 

11 

M 


10-18 

1 


tt 

39 

13-11 

a 

99 

t» 


ti -55 

X 

tt 

tt 

7 

8-8 

1 




* 3-45 

a 


tt 


13-43 

1 

tt 

tt 


11-38 

3 




17-28 

a 


tt 


i 5 - 5 o 

6 

99 

•» 


17-31 

8 


it 


19-35 

1 


tt 


16-30 

X 

it 

tt 

8 

9-8 

a 


tt 

30 

S 3 ! 

10 


it 


18-30 

3 

99 

tt 


13-5 

4 




3 



10 

8-26 

10 



8 

13-37 

a 

ft 

tt 


8-31 

a 

tt 

tt 


One 

during 

99 


16-56 

1 

,, 

tt 


•«-35 

4 


11 


meet- 

ing. 



l 7-*9 

l 


a 


13-14 

5 


it 


10-15 

X 

a. 

lt 

10 

14-0 

a 




13-16 

2 

,, 

•1 


12-4 

4 

99 

99 


tS-13 

1 

tt 

it 


* 7-44 

13 

» 

tt 


13-15 

a 

tt 

tt 






Oct. 

19 - 1 1 

6 


it 


14-14 

3 
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15-3 
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tt 

tt 
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1 

7-7 
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15-17 

4 

11 

tt 
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7-46 
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17-15 

3 

it 


9-40 

3 

a. 


10-12 
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19-40 

8 
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10-31 

4 

tt 
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16-28 

4 


tt 


20-49 

5 

99 



13-3 

2 

79 

l} 

a 

9-56 
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11 

4-40 

30 


slight. 

feeble. 


13-41 

4 


slight. 

feeble. 


« 3 - 4 * 
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tt 


4-54 

3 
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14-33 

16-53 

33 

3 

tt 

tt 
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a 

a 

II 

>1 

tt 

11 


H -35 

13-24 

4 

X 

n 

it 

slight. 
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31-27 

6 

tt 

11 

3 

7-40 

ro 
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13-23 

3 

it 

tt 


31-45 

3 

tt 
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9-25 
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11 

17-47 
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*3 

8-33 

6 

»> 

slight. 


.17-22 
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tt 

1a 

6-22 
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tt 


10-1 

4 

>t 

feeble. 

4 

6-43 

1 

tt 

it 


12-25 

1 

tt 

tt 


13-33 
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slight. 
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n 


13-28 
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tt 


13-40 

6 
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14-29 

1 

tt 

tt 


14-39 

2 

t> 

tt 


14-10 

3 

99 
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14-50 

4 
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ai-i 1 

8 

99 

tt 


18-49 

5 
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it 


19-22 
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tt 

13 

6-37 

a 

11 

tt 


21-16 

3 

tt 

tt 


10-30 
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11-43 

1 

99 

tt 

*4 

4-55 

2 

99 

99 
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10-41 

1 

„ 
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t 

99 

tt 


6-46 

2 

99 

99 


13-55 
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tt 


13-38 

a 

tt 

tt 


8-45 

20 

99 

99 


13-57 

3 

,, 

tt 


15-28 

15 

99 

tt 


9-24 

3 

99 

tt 


14-1S 

1 


11 


20-56 

5 

99 

tt 


18-43 

5 

tt 

it 


20-50 

5 


tt 

<4 

8-23 

4 

99 

tt 

*5 

11-9 

2 

99 

•1 



O 

,1 

tt 


9-0 

5 

99 

tt 


11-39 

12 

99 

it 



Q 

„ 
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17-52 

H 

w 
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tt 
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II 

alight. 
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16 

99 

tt 


9-43 

9 

tt 

♦» 


11-34 

1 

*• 

feeble. 


19-55 

2 

99 

it 


13-18 

4 

tt 

it 


15-3 

a 

tt 

n 

16 

7-55 

3 

99 

it 


• 4-15 

lo 

tt 

99 


18-20 

1 

tt 

tt 


8-36 

a 

99 

tt 


14-40 

8 

tt 

alight. 

9 

1-45 

25 


smart. 


12-24 

1 

99 



* 5-4 

24 

tt 


1-49 

4 

feeble. 


12-25 

30 

99 

alight. 

feeble. 


17-38 

3 

tt 

feeble. 


1-53 
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tt 


13-51 
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21-5 
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99 


3-21 
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16-26 
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4 

tt 
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30-44 

1 

99 

99 

sl 
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AFTERSHOCKS IX, 
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Date. 

Time. 

* 

Dura¬ 

tion. 

Nature. 

Date. 

3 


Nature 

Date. 

Time. 

H 

Nature. 

Nov. 





Nov. 





Dec. 






* 4-37 

1 

s. 

feeble. 

5 

*3-40 

1 

8 . 

feeble. 

9 

31-3 

3 

8 . 

feeble. 


15-36 

1 

II 



15-40 

1 

99 

»> 

xo 

7-0 

X 

« 



* 9-*9 

3 

M 


6 

*4-9 

X 

11 

„ 


7-9 

lO 

11 

slight. 

a® 

I0-34 

1 

II 



14-15 

X 

»» 

>1 


13-13 

X 

11 

feeble. 


i«-u 

1 

** 

99 


17-8 

1 

99 

99 


20-30 

I 

11 

u 


16-50 

1 


slight. 


19-38 

X 

i> 

II 


7-3 X 

6 

99 

11 

*9 

15-0 

9 


7 

13-34 

40 

99 

slight. 

■ ■ 

7-50 

3 

99 

»» 


16-38 

1 

99 

feeble. 


17-40 

1 

»» 

feeble. 

■ 

X 1-40 

X 

99 

•1 


19 - 5 * 

1 

99 

»» 


18-17 

I 


>* 

■ ■ 

*4-25 

3 

99 

»» 

Dec. 





8 

10-34 

X 


II 


* 5-54 

1 


»» 

a 

8-3° 

1 

99 

»» 


15-0 

15 

» 

slight. 


18-11 

X 

99 



8-40 

1 

99 

»* 


19-0 

6 

»» 

»» 


8-45 j 

3 

99 

slight. 


8-34 

1 

99 

. »i 

9 

17-55 

3 

>1 

_ i». 

*4 

14-0 

1 

99 

feeble. 

3 

7-34 

18 

99 

ehght. 


18-19 

I 

»» 

feeble. 


18-6 

X 

99 

(l 


6-35 

1 

99 

feeble 


30-48 

X 



*5 

n -45 

1 

99 



7 - 5 * 

3 

99 

99 




»* | 

»» j 







IX. 

List of earthquakes recorded by the pendulum seismograph at 
Shillong from 4th August i8qf to 31st December 1898. 

This instrument was instructed under the supervision of Mr. La Touche 
and set up in the office of Mr. G. K. Watts, Executive Engineer, by whose direction 
the records were kept. The instrument is a simple pendulum with a pointer 
giving an amplification of about 5 times to record the movements on a piece of 
smoked glass. The movement of the pendulum is not controlled in any way, and 
the diagrams are consequently a combination of the movement of the ground 
and the motion communicated to the pendulum \ they serve, however, to give 
a fair idea of the comparative range of motion in the earthquakes recorded by the 
instrument. Besides these there were at least four or five times as many, distinctly 
sensible to any one sitting or lying down, but not of sufficient range of motion 
to affect the instrument. 

The range of motion is approximately the actual movement of the ground in 
millimetres (35 mm.sa about 1 inch). Where the measurement is given as * 1 , it 
means practically that the movement was visible but too small to measure. 
Where two shocks are bracketed together it means that the recording surface was 
not renewed between them and that the records of the two or more shocks cannot 
be separated from each other. 
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GREAT EARTHQUAKE OF <897. 


Date. 


Range of 
motion. 


E 

Range of 
motion. 

Data. 

Time. 

Rang* of 

—__&___ 



N—S. 




N—S. 

E—W. 

, 


N*—S. 

E—W. 

Avg. 




Sept. 




Oct. 




4 

5-30 

*5 


34 

5*io 

•5 

*75 

*5 

3-*5 

•l 

1 “9 


9-33 

*5 


35 

7-ia 

“7 

7 


ii-45 

*»s 

*3 


18-10 

*5 

“2 


16*30 

**5 

*8 


l5-io 

*75 

73 


19-40 

•5 

•5 

36 

13-35 

•6 

1*0 

«4 

13-90 

•3 


5 

3-30 

3*0 

“75 

30 

7*45 


*5 


17-0 

“3 

•»S 


8-30 

•O 

*75 


30-30 

*8 

*7 

*5 

5-38 

i“© 

**3 


Xl-O 

*9 

*5 

Oct. 





19-10 

*5 

*s 

6 

« 6-35 

i*5 

1*0 

1 

33-0 

1*0 

1*0 

16 

3-12 

9*0 

1*0 

7 

5*35 

*75 

*5 


*3-45 

1-0 

1*0 


19-10 

1*0 

•73 


6-33 

i**5 

*4 

3 

9-45 

*3 

*4 


93-30 

•0 

•3 

8 

*9*45 

**5 

3*0 

3 

4-io 

“4 

*3 

*7 

ai-5 

«•$ 

3*0 

10 

16-53 

1*0 

*5 

4 

7-10 

“3 

“5 

*9 

15-38 

*6 

*6 

13 

S-30 

I*o 

*3 

5 

17-5 

*75 

*5 

90 

4-3o 

*5 

•0 


14*10 

*5 

*5 


17-45 

*6 

*a 

91 

3*53 

*•0 

*75 

*4 

7-14 

-35 

*5 

8 

4**5 

*75 

*75 

33 

4-40 

*75 

“3 


30-30 

*5 

*5 


23-3 

1*0 

i*75 


16-5 

•35 

•0 

18 

^3-0 

*75 

*75 

xo 

7-30 

*5 

x*o 


16-30 

*35 

•35 


31-45 

5 

*5 


xi -5 

1*0 

*5 


33-30 

3*0 

1*5 


33-50 

**5 

4*o 


33-5 

1*5 

*5 

33 

20-45 

*75 

•35 

SO 

30-10 

*3 

*5 

XX 

x3-3o 

1*0 

*5 

34 

II-IO 

•35 

•35 


33-45 

1*35 

3*0 

12 

6-25 

*5 

*5 

35 

5-15 

1*9 

1*9 

91 

3-45 

*5 

*75 


xo-3o 

*3 

*3 


6-30 

*75 

*3 


14-35 

1*0 

*5 


31-0 

1*0 

1*0 


10-20 

*5 

*35 

S3 

*3-35 

*35 

•3 

13 

x3*o 

*5 

*3 


23-0 

*5 

•95 


•4-45 

4*o 

1**5 


15-0 

*5 

1*0 

36 

18-30 

».5 

•3 

S3 

18-10 

*5 

.1 


15-30 

1*25 

l*5o 


21-30 

*75 

*5 

5*4 

9-35 

•2 

'5 

14 

9-5 

**5 

‘75 < 

n a ® 

9-50 

*25 

•3 

a6 

93-30 

*3 

3*0 


16-45 

*0 

*5 

!r 1 

19-10 

*5 

1*0 

*7 

13-0 

*5 

*5 

16 

6-35 

•35 

x*o 

29 

23-50 

“5 

1*0 


33-3 

*75 

“5 

*7 

8-45 

*3 

*4 

30 

31-50 

*“5 

1*0 

98 

10-50 

1 *75 

*75 

x8 

19-0 

1*0 

1*0 

Dec. 




3* 

6-40 

1*0 

*75 

19 

7-0 

*5 

*5 

1 

3-5 

*75 

*5 

Sept. 





9-55 

*9 

*75 


30-40 

1*0 

•75 

1 

15-35 

3*5 

3*0 

SI 

5*o 

*5 

1*0 

3 

7-55 

1*25 

I'O 

9 

6-55 

•4 

•6 

S3 

4-30 

*5 

1*0 

4 

0-10 

•35 

*5 


17-45 

1*35 

•6 


10-25 

*35 

•5 


2-10 

*35 

“75 

5 

4-45 

*6 

•6 

36 

*3-35 

“3 

*3 

5 

7-30 

*5 

•as 

6 

6-30 

“75 

“5 

*7 

6-30 

9*0 

*5 

6 

3-0 

*35 

•0 


19-5 

•1 

9*0 


I3*i8 

*35 

1*0 


9-25 

1*35 

1*0 

8 

6-35 

“5 

“75 


18-50 

“1 

*5 

I 

19*35 

*5 

*5 

10 

3-5 

“75 

•5 

38 

o-as 

*5 

*75 

8 

*-30 

1*0 

1*0 


4-0 

•75 

*5 


9-0 

*35 

*5 

9 

3-0 

1*0 

*75 

XX 

13-30 

, ** 1 

•I 

31 

l-xo 

3*0 

1*5 


5-15 

1*0 

75 


33-30 

“35 

“5 

Nov. 





18-50 

•75 

*75 

*3 

4-0 

1*0 

“5 

s 

13-45 

*5 

*75 

>0 

3-45 

.5 

1*0 


*6-45 

*5 

•35 

3 

i-4S 

1*0 

“35 

19 

055 

•5 

*73 

16 

IO-30 

1 “0 

1 *75 

4 

7-as 

**5 

1*0 


1 4-55 

»*o 

*75 


11-13 

1*0 

“75 

6 

9-30 

1*0 

I'o 


6-40 

**5 

i*35 

*7 

8 -10 

3*0 

•a 


4-20 

1*0 

I'O 

*3 

5 W, 5 

*75 

9*35 


9-45 

.3 

*5 


16-50 

*5 

1*0 


*4-90 

*3 

*5 

19 

18-45 

‘*5 

*5 

8 

2-0 

*75 

*5 

*4 

6-30 

*3 

*5 


20-35 

“4 

*5 

9 

23-15 

*5 

“5 


30-15 

1*1 

*75 

so 

11-30 

*5 

1*0 

10 

9-50 

“5 

*35 

15 

6-50 

*5 

*5 


13-0 

*5 * 

“5 


16-48 

*»5 

*a 


7-So 

*•5 

*5 

ax 

30-5 

*7 

*5 


17-48 

*35 

*5 

*7 

8-35 

1*0 

.75 

39 

x-15 

*75 

*0 


31-55 

1*2 

1*3 


13-20 

*3 

i *»r 


33-25 

*3 

*5 

13 

32-15 

*0 

*5 


•4-33 

**3 

•35 


18 ) 




































AFTERSHOCKS IK, 


9 



2 


rs 


( *9 > 











































































AFTERSHOCKS IX. 
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Date. 

Time. 

Range of 
motion. 

Date. 

2 

Range of 
motion. 

Date. 

Time. 

Range of 
motion. 

- 


</] 

1 

Z 

E—W. 



N~S. 

■PH 



N- S. 

E—W. 

Aug. 




Sept. 



■i 





4 

0*13 

a*4 

i*6 

*7 

19-0 

1*3 

8 

*3-*5 

•3 

•1 


1 1 -25 

•8 

•8 

18 

5-3o 

1*6 

•4 1 


22-20 

2*5 

3*0 

9 

18-35 

1*3 

*8 


13*30 

*6 

•4 I 

9 

5-io 

2 O 

3-0 

11 

23-45 

J.l-3 

*8 


15-30 

*4 



33-5 

1*0 

‘75 

S3 

3*10 

F* * 


19 

4-«5 

3*4 

mgm 


31-35 

*8 

*7 


8-10 

*4 

*4 

20 

18-25 

*8 

9CI 


*7-55 

*•5 

**75 

>3 

«-5 

*4 

•4 

33 

33-33 

1*6 



33-35 

•5 

•25 

*4 

3-5 



33 

3-55 

•I 



19-25 

1*0 

1*0 

4*55 

> 3 fl 

3 a 


16-30 

1*3 

• 


23-50 

1*2 

•6 


8-30 

3*0 

1*0 

36 

32-50 

*4 

mmZm 


23-45 

} 75 

*75 


15-50 

84 

4’8 

28 

23-5 

*8 

■fl 


1-25 


19-45 

•8 

*6 

39 

20-10 

■4 

•4 


17-28 

1*0 

•4 


33-10 

3*0 

1*3 

30 

6-35 

*4 

•4 

20 

7-5 

V75 


15 

1-40 

X . 3*0 



9-43 

io*8 

15*3 


7-10 

F 75 


K2E9 

r 8 



10-45 

*4 

•4 

31 

19-40 

*8 

*5 



1*6 

1*8 

Oct. 

19-10 

*8 

*8 

32 

a 1-50 

1*0 

*75 

18 

8-10 

•1 





33 

13-30 

*5 

•35 


33-20 

1*0 


l 

7-5 

*8 

1*0 

26 

3-5 

*6 

*3 

19 

10-5 

1*0 


a 

8-5 

*8 

*4 


*6-35 

i*5 

*75 

30 

8-10 

‘4 


3 

4-*o 

‘4 

*4 

38 

17“»o 

*7 

*5 


23-50 

1*3 



21-20 

1 *0 

•8 

18-0 

3*5 

i*75 

S3 

31-30 

*8 

*8 

4 

15-45 

*8 

*6 

29 

3-3o 

t _ 


33 

9-30 

*4 

*8 

5 

18-50 

1*3 

1*0 


4-0 

F “ 


33-30 

•8 

•8 

*4 

6 

3-25 

1*4 

Hi IB 


18-30 

•6 

*75 

*4 

«o-54 

*8 


13*45 

3*4 

Ei !■ 

30 

18-45 


•r 

35 

7-5 

1*2 

*4 


30-20 

*« 

f X X 

Dec. 

19-0 

S 5 


11-30 

•8 

•4 

8 

16-15 

*8 





36 

5-10 

*8 

’4 

9 

9-10 

3*8 


X 

5 30 

t 



12-45 

1*3 

*8 


9-25 

■4 

■ 


7-0 

r 3 0 


27 

6-30 

*8 

*8 


17*35 

»*4 



21-10 

1*5 

*75 


11-40 

•6 

*6 

10 

0-15 

7 ^ 


4 

4-30 

•75 

*4 

39 

10-30 

*4 

‘4 


1-20 

c 6 


7 

12-25 

*4 

*25 

3* 

6-30 

•1 

*1 


3-30 


^ — 

8 

2-2 

36 

•35 

8-45 

*4 

*4 



*4 

- 


5-50 

■5 

,75 


19-30 

“4 

'4 

wum 

8-12 

•e 

•4 


9-17 

? 

? 

Sept. 





16-20 

•8 

•8 

10 

4-5 

*2 

*2 

1 

0-55 

3*0 

*8 


16-50 

*6 

1*3 

11 

20-55 

1*1 

*9 

2 

20-45 

*4 

*4 

'iiv 

14-14 

*4 

*6 

13 

12-is 

75 

*9 

3 

5*0 

*4 

*4 



•4 

*4 

13 

2-30 

*75 

*75 

5 

14-30 

I 6 

•4 


wssn 

*6 

*4 

15 

8-35 

*5 

*3 


17-45 

*6 

*4 

23 

33-45 

*4 

'4 

16 

3 1-30 

1*0 

*5 


33-20 

*8 

*4 

25 

23-45 

*8 

*6 

17 

6-45 

*75 

*5 


33-45 

*8 

*8 

39 

12-*5 

*8 

'4 

l8 

16-30 

*5 

*5 

6 

6-15 

3*0 

1*3 


17-20 

*8 

*8 

19 

30-50 

1*0 

*5 

7 

i-5a 

*1 

*1 


22-50 

-8 

*4 

33 

3-33 

r 1 *0 

•B 


12-30 

6*4 

3*4 



*8 

*3 


4-20 


9 m 


13-0 

•4 

*4 



1*3 

1*0 

23 

3-50 

*75 

*5 


•3*13 

*4 

*4 



I*o 

•a 

34 

10-5 

1*0 

*7 5 


21-15 

*8 

*8 

Bjj 




1 >-45 

*5 

*3 

9 

31-55 

•4 

*4 



o*6 

1*0 

35 

0-30 

1*0 

1*0 

11 

33-35 

•8 

*4 


ELBLvl 

1*1 

05 


33-30 

*75 

*5 

12 

22-30 

*1*6 


3 

19-20 

*75 

*5 

27 

3-30 

1 *o 

*5 

13 

4-0 

Jx 6 

1 a 


a 1-35 

1*0 

*75 

28 

*3-35 

2*0 

1*0 

>4 

6-50 

*4 

*4 

4 

9-50 

*5 

*75 

3-35 

1*35 

*5 

15 

3-30 

1*3 

•a 

0 

7-15 

*5 

*5 


5-40 

**5 

1*0 

«7 

5-40 

•» 

•1 


22-40 

•5 

*75 


18-10 

1*5 

*75 


15-30 

*8 

•4 

7 

22-30 

I*o 

*3 






September 30, 9-43. A remarkable diagram. The movement was mainly E-W.j the 
pointer went off the glass and after returning traced some straggling lines ; the principal 
part of the diagram* before the pointer left the glass, represents a movement of only 2 mu. 
from N. to S. while the E. to W. range is 9 mm. 

( *' ) 















































GREAT EARTHQUAKE OP 1897, 


X. 


List of earthquakes observed at Jkfaophlang in the Khast Hills by 
the Rev . R, Evans from lath September 189? to yth October 1898+ 


Date. 

m 


Date. 

Time. 

Nature* 


m 

Nature. 


Time. 

Nature. 

Sept. 



Sept. 



Sept. 



Oct. 


smart. 

la 

3-45 

smart. 

31 

3-0 

smart. 

39 

14 - 5 $ 

smart- 

>3 

3 S -5 


8-0 

slight. 


5-30 


33-50 

feeble. 


21-39 

alight* 


g-o 

smart. 


13-0 

slight. 


22-58 

smart. 


6-42 

smart. 


15-0 

slight. 


13-0 

smart. 

30 

8-0 

slight. 

7-31 

alight. 


17-0 


15-15 

slight. 


9-35 



7-30 

at 

<8 

0-40 

M 


17-0 

smart. 


10-0 

feeble. 


8-5* 

tt 

* 4-30 

M 


18-30 



12-10 



13-53 

t» 


15-10 



30-10 

slight. 


* 9-35 

smart. 


* 5-4 

tt 


16-40 

smart. 


31-15 

tt 

Oct. 

20-55 

tt 


* 5-37 

smart. 


19 --*5 

slight. 

33 

7-0 

tt 



* 9-33 

slight- 

14 

a-10 



11-0 

•t 

1 

r s 

smart* 


30-8 

4-10 

feeble. 


15-0 

tt 


8-35 

feeble. 


31-9 

tt 


4-45 

slight. 


23-40 

tt 


io- 3 S 


*4 

3-*o 

smart. 


9 -i 5 

93 

a -45 

smart. 


10-37 

tt 


8-35 

•light. 


9*45 

*t 


7-0 

tt 


12-37 

tt 


9-9 

tt 


10-10 



13-50 



12-55 


16 

16-50 



ai-io 

smart. 


15-0 

slight. 


21-0 

tt 

6-35 

t» 

*5 

9-0 

slight.^ 

feeble. 


19-0 



22-19 

tt 


8-15 

tt 


» 4 -o 


22-0 

feeble. 


23-'5 



ao-15 



a 1-0 

slight. 

feeble. 

34 

7- 0 

8- 30 

smart. 

2 

10-0 



31-16 

smart. 

16 

7-0 


slight. 


10-47 

smart. 

*7 

3-37 

slight. 


13-0 

smart. 


9-50 

smart. 


14-4 

tt 


6-50 

tt 


18-0 

tt 


13-5 

slight. 


14 -** 

tt 


8-44 

tt 


18-30 

ft 


16-0 

smart. 


14-25 

tt 


9 -o 

t» 


19-45 

»t 


19-0 

slight. 

3 

20-30 

tt 


19-40 

smart. 


ao-30 

tt 


32-10 

90 

4 

5-5 

tt 


30-56 

slight. 


31-15 

tt 


23-0 

smart. 


5 - 3 o 

•light. 


32-11 

tt 

*7 

15-45 


as 

6-20 

tt 


7-0 

tt 

18 

33-39 

smart. 


• 6-o 

slight. 


7-30 

.1* , . 


8-30 

t* 

4-9 

tt 


31-0 

t> 


9-40 

slight. 


* 9-*5 

tt 


11-31 

•light. 

18 

3-30 

•t 


11-0 

tt 


23-* 0 



13-36 


9-0 

feeble. 


18-50 

smart. 

5 

16-40 

smart. 


* 5-40 

ft 


9-45 

slight. 


33-30 

»» 


ai-15 

feeble. 


16-46 

tt 

>9 

ig-o 

smart. 

36 

21-30 

slight. 

9 

20-45 

smart. 


17-31 

»t 


31-0 

slight. 

37 

13-30 

tt 


6-45 

tt 


19-11 

tt 


31-15 

tt 


13-50 

• t 


8-40 

tt 

*9 

1-30 



33-30 

smart. 


16-0 

, tt 


* 3-5 

slight. 


7-10 

smart. 

ao 

0-30 



19-50 

feeble. 

Mm 1 

18-33 

»t 


10-14 

slight. 


3-30 

slight. 


30-30 

slight. 

' I K 

* 9-43 

tt 


XX-3I 

smart. 


9-50 

smart. 


33-30 

M 

19-55 

t> 


* 4 -* 

16-17 

slight. 


10-10 

slight. 


22-40 

smart. 


10-17 

smart. 


at 


10-55 

smart. 

38 

8-30 

feeble. 


* 3-37 

>t 


20-3 

t« 


11-5 

slight. 


8-45 

smart. 

12 

$-35 

tt 

20 

8-49 

tt 


* 1-55 

tt 

39 

to 

slight. 


8-17 

.tt. 


11-34 

tt 


1 3-50 

smart. 


smart. 


9 - 5 * 

slight. 


ia-43 

tt 


« 5-45 

18-0 

feeble. 

slight. 


IT 

feeble. 

smart. 


10-34 

19-39 

tt 

ft 

31 

23-8 

0-30 

M 

ft 


19-30 

smart. 


9-35 

Slight. 

feeble. 


19 - 3 * 

tt 


10-36 

tt 


3»-0 

slight. 


13-48 


20-48 

tt 


13-0 

tt 


( 32 ) 






















AFTERSHOCKS X, 


*3 


Data. 

■ 

Nature. 



•j Nature 

M 

1 


IB 

■ 

|BB 

Oct. 



Nov. 


slight. 

Dec. 



Jan. 



St 

14-46 

•mart. 

ia 

30-45 

aa -8 

5 

0-40 

smart. 

10-20 

slight. 


17-sfi 





3-55 

.?*. . 


30-0 

99 

as 

io -37 

severe. 


33-1 s 

smart. 


6-53 

slight. 


31-30 



ia-a 

slight. 

«3 

*-55 

slight. 


9-35 

smart. 

2 

I6-0 

99 


,*£8 

severe. 


7 -i 

smart. 

7 

30-10 

slight. 


31-10 

smart. 


•mart. 


7*31 

slight. 

8 

19-25 

•mart. 


33-30 

feeble. 


ai-13 

__ 


17-0 

»» 

9 

6-30 

slight. 

3 

13-40 

smart. 

** 

14*45 

•light. 

14 

6-41 

*• 


18-15 

smart. 


iG-O 

slight. 

21-39 



6-54 

»» 


* 8-30 

slight. 


l6-2o 

feeble. 


a<i.i 

•» 


**-59 

*» 

12 

»-45 

smart. 


18-40 

slight. 


* 3-59 

smart. 


13 - 5 * 

smart. 


7 - 4 o 

slight. 

4 

22-0 


44 

3*34 

•light 


* 3*3 

slight. 


9-50 

smart. 


32-9 

smart. 


9-11 


*5 

6-4 

smart. 


21-35 

,.»i. 

5 

30-5 

alight. 


T2 


7-34 

slight. 

*3 

16-50 

slight. 


21-15 


«a 

» 

16 

* 5-44 

smart. 

*4 

15-0 

11 

6 

XO -33 


7-16 



aa-37 

• 9 


19-50 

99 


21-30 

smart. 


15-38 


!7 

ax -39 

severe. 


30-30 

smart. 

7 

6 - 2 o 



S 3 -* 

smart. 

*9 

16-0 

smart. 

*5 

* 1-5 

slight. 


13-12 

slight. 

•6 

* 9-7 

slight. 

* 9-*5 

30-38 

slight. 


12-36 

feeble. 


I 7“*6 

smart. 


ax-ix 

•mart. 


smart. 


17-37 



18-50 

feeble. 


ax-16 


2o 

8-57 

slight. 


*9-45 

slight. 


30-11 


*7 

6-6 

•light. 


9-0 

*» 


ao-44 

»» 


20-24 

slight. 

10-47 


ai 

3-43 

smart. 

*7 

?-35 

smart. 


30-37 


* 3-35 

smart. 


III 

slight. 


8-52 

slight. 

8 

8-42 

feeble. 


* 6-45 

slight. 



9-33 

smart. 


18-41 

slight. 


19-50 

M 

aa 

1-30 

smart. 



i> 


30-6 


33-0 

•mart. 


5-23 



18-50 



30-35 

smart. 

s8 

9-0 

slight. 


8-45 

slight. 

*8 

21-50 

slight. 

9 

is 

slight. 

*9 

13-0 

99 


1I-14 

•» 

8-50 

severe. 


smart. 

* 4 -o 

33-30 

smart. 

99 


14-29 

16-S3 

» 

» 


13-55 

l6-o 

slight. 


* 4-*5 

* 5-35 

slight. 

30 

8-50 

slight. 


18-41 

»* 

*9 

21-0 

» 


18-8 

99 

3 * 

X-40 

severe. 


• 4 -o 

smart. 

30 

14-0 

smart. 


21-8 

smart. 

S -53 

slight. 

23 

•-17 

slight 


21-0 

slight. 

VO 

20-49 

feeble. 


8-a6 

smart. 


14-8 

smart. 

• I 

8-45 

smart. 

XX 

i- 3 o 

slight. 

Nov. 

*0-7 

slight. 


15-57 

slight. 


» 3-»5 

slight. 


4-45 

smart. 


31-48 

.. 

22 

x 0-44 

99 


8-41 

slight. 

l 

* 3-55 

•» 

94 

11-43 

smart. 


10-56 

»• 


16-15 

s 

*o- 3 S 

>• 


17-10 

>1 


22*13 

very sm. 


16-30 

11 


10-47 

H 


ax-30 


| 23 

20-50 

slight. 


23-20 

99 


**“55 

smart. 

«5 

4-55 

slight. 

' 34 

3-33 

severe. 

13 

1-0 

99 


ia-43 


16-45 

smart. 


8-47 

slight. 


II-15 

99 


30-37 

»> 

26 

a a-o 

slight. 

35 

9-45 

smart. 

*3 

12-30 

99 


31-18 

•• 

xo-30 

•mart. 

37 

23-45 

. »* . 


13-0 

99 


33-33 

slight. 


19-30 

•» 

39 

18-30 

feeble. 

*4 

17-X9 

99 


23-30 

severe. 

27 

32-20 

99 


30-15 

slight. 

15 

16-56 

If 

3 

13-36 

slight. 

28 

17-0 

mV « . 


ao -58 

99 


33-0 

II 

6 

8-30 

*» 

*9 

9-40 

slight. 

30 

6-15 

99 

16 

*2-45 

II 

7 

*7-0 

smart. 


33-0 

feeble. 


9-15 

99 

2-1 

smart. 


xg-o 

Slight. 

30 

6-io 


10-51 

99 


3-3 

slight. 

feeble. 

8 

20-30 

»» 


17-28 

>• 


13-56 

99 


33-0 

9 

15-30 

•mart. 

Doc. 

18-14 

11 


21-58 

ll 


23-15 

smart. 

so 

x-o 

severe. 


31 

13-41 

smart. 

17 

15-0 



23-30 

•mart. 

X 

18-34 

11 


16-0 

feeble. 


31-10 

alight. 

ti 

7-0 

»» . 

X 

19-33 

11 

J«n. 

20-10 

smart. 


23-0 


23-25 

slight. 

a 

10-0 

i» . 


feeble. 


1 8-0 

# | 

IS 

30-3 

»p 


11-15 

slight. 

1 

8-0 

18 

iig-10 

tsmart. 
















GREAT EARTHQUAKE OF 1897, 


*4 


Date. 

9 

Nature. 


jjjjj 


9 

221 

Nature. 

Date. 

Time. 

Nature. 

Jan* 



Feb. 



Mar. 



EH 






6 

14-55 

slight. 

2 

31-0 

eevere. 

xa 

19-58 

slight. 

*9 

1-35 

slight. 


* 7-55 

M • 

L 4 

* 3 -S 3 


mm 

30-0 

11 


< 5 -»S 



23-35 



31-23 

feeble. 


8-7 

smart. 


22-45 


7 

18-2 


5 

30-8 

smart. 


9*57 


90 

7-1S 



22-40 

smart. 

6 

9-48 

feeble. 


10-13 

slight. 


13**0 

feeble. 

8 

15-55 

„ 


12-53 

slight. 


* 1-34 



17-S0 


9 

*0-55 

feeble. 


23-12 



11 - 4 * 

feeble. 


aa-37 

smart* 

JKTvl;.: 

*-35 

v smart. 


33-21 

•» 


13-17 

slight. 


* 3*35 

slight. 


4-30 

smart. 

7 

12-23 

severe. 


* 3-43 

smart* 

si 

9-50 

smart. 

mtm 

8-40 

slight. 

8 

6-10 

slight. 


• 7-48 

II 


13-46 


1 

11-50 

smart. 


l 17-36 



18-10 

pp 


16-47 



14-50 



30-53 

feeble. 


31-39 

severe. 

sa 

s 1-0 

feeble. 


15-30 

v. smart. 


33-46 

slight. 


31-47 

i smart. 


* 3-3 

M H 

32-30 

smart. 

9 

0-5 

smart. 


22-16 

1 slight. 


30-30 

slight. 


14-0 

slight. 


12-10 

slight. 

18 

10-31 

| smart. , 

23 

17-20 

feeble. 


21-0 



3 o -5 

i» 


19-15 

1 ** 


**-45 

smart. 


* 4-5 

9 P 


33-55 

<1 


33-45 

' severe. 

*4 

6-35 

1, 

warn 

* 5-45 

smart. 

10 

* 4-47 

11 

*9 

33-8 

smart. 


9-23 

slight. 


17-I6 


11 

13-28 



9-30 

slight. 


23-45 

feeble. 


30-37 

feeble. 


12-52 



10-13 

severe. 

*5 

19-59 

smart. 

16 

* 4 -* 7 

smart. 


15-38 

•> 


12-36 

feeble. 


* 3-49 



14-58 



30-38 

»* 


15-10 

pp 

s6 

10-13 

slight. 


* 0-45 

..n 


20-42 

smart. 


18-3 

smart. 


10-31 

smart. 

*7 

7-30 

slight. 

13 

31-43 



18-50 

severe. 


1 8-5 

slight. 


11-20 



10-15 



32-50 

slight. 

97 

19-35 

•» 


16-15 

fl 


18-0 

II 


32-55 

smart. 


*»-35 

smart. 


1 23-20 

smart. 


18-38 


30 

1-10 

pp 

a8 

6-30 

slight. 

18 

2-20 



* 9*5 

slight. 


15-30 

slight. 


7-30 

» 


4-15 

slight. 


19-20 

11 


21-36 

„ »» 


* 9**5 

M 

*9 

23-0 

smart. 


21-30 

smart. 


31-38 

feeble. 

»9 

7-30 

feeble. 

30 

20-15 



32-15 



22-0 

smart. 


17-15 

11 

21 

1-40 

ii 

*3 

31-27 

feeble. 

31 

6-7 

slight. 

30 

0-0 

smart. 


12-0 

feeble. 


3 1-34 

smart. 


6-8 



I4-0 

| slight. 

23 

18-40 

slight. 


32-15 

II 


17-38 

feeble. 


16-40 

, V* 

*3 

9-38 

ii 


32-18 

feeble. 


*9-39 1 

p» 

31 

6-45 

feeble. 


11-10 

»» 


33-40 

smart. 


21-13 

smart. 


11-40 

slight. 

24 

24-0 

n 

*4 

6-8 

slight. 


23-7 

severe. 


15-0 

smart. 

*5 

2-10 

» 


6-53 

smart. 

32 ! 

3 -o 

smart. 


16-15 

slight. 


* 3-40 

•1 


6-58 

feeble. 


3-30 

ii 

Feb. 



36 

10-3 

smart. 


12-42 

p> 


3-49 

slight. 

1 

* *5 

feeble. 


13-H 

slight. 


13-37 



3-55 

ii 


2-45 

smat t. 


31-8 

•• 


19-42 

slight. 


7-13 

smart. 


3»5 

feeble. 


31-24 

»» 


20-28 

»» 


> 6-23 

feeble. 


14-0 

<l*vht. 

37 

13-7 

smart. 


21-23 

11 


31-6 

seveie. 


* 5->5 

feeble. 


* 3-45 

slight. 

15 

6-13 

» 


31-56 

smart. 

3 

31-36 

slight. 


20-45 

smart. 


6-56 

severe. 

*4 

3-55 

slight. 

4 

8-35 

M 


21-15 

slight. 


8-30 

smart. 


6-0 

smart. 


9 - 5 o 


28 

11-6 

•1 


14-0 

slight. 


ir -5 

slight. 


14**0 

smart. 


ia -35 

smart. 


19-3 

PP 


13-0 

feeble. 


16-30 

Might. 


13-49 

slight. 


ao -45 

pp 


14*30 

•• 


» 9 - 3 o 

smart. 


28-13 

smart. 


33-1 

pp 

35 

8-30 

slight. 


19-31 

feeble. 


19-40 

slight. 

16 

1*37 

pp 


8-40 


20-5 

1/ 


> 9*44 

smart. 


3-23 

smart. 


15-30 



*0-56 

slight. 

Mar. 




13-50 

• **. 


16-15 

feeble. 


31-31 

smart. 

1 

* 5*33 

severe. 


16-57 

slight. 


30-0 

8 

9 -o 

» 


23-13 

#» 


* 9 - 5 * 

feebte. 

96 

5-10 

smart. 


aa-45 

» 

a 

* 0-43 

smart* 


* 9-55 

slight. 


7-0 

«» 


< *4 ) 




















AFTERSHOCKS X. 


*5 


Date, 

Time* 

Nature. 1 

Date. 

rime* 

Nature. 

221 

Time. 

Nature. C 

late. 

Time. 

Nature. 

Mar. 



April 



April 


slight. 

May 



26 

i a-Jo 

severe. 

8 

10-50 

smart. 

32 

9 - 3 o 



smart. 


i6-$6 



12-1 

slight. 


20-43 

M 

2 

3-30 


* 9-27 

21-28 

smart. 

slight. 

9 

14-40 

» 7 -o 

smart. 

33 

^1-51 

8-0 

>» 

II 


X-e 

slight. 

27 

5 - 3 o 

smart. 


31-13 

slight. 


9-37 

II 


4-45 

if 



slight. 

xo 

11-0 

smart. 


20-30 

it 


4 - 5 o 

99 


10-41 



13-37 

slight. 


ao-42 

smart. 


5-55 

it 


11-36 



13-36 


34 

22-30 

•• 


12-3 

smart. 


1 6-3 



17-22 


35 

2-20 



15-45 

slight. 


17-3 

feeble. 


19-58 

smart. 


12-35 

slight. 


a 1-30 

•1 


17-49 

flight. 

XI 

1-30 



16-25 

it 


32-13 

smart. 


22-30 

severe. 


13-33 

slight. 


19-23 

II 

3 

4-45 

tt 


23-13 

smart. 


14-28 



19-50 

tt 


5-45 

a 

28 

0-47 

slight. 


16-56 

smart. 


22-14 

99 


6-47 

slight. 

feeble. 

I-2J 



■rs 

slight. 


22-52 

smart. 


8-35 


33-28 

severe. 

12 


36 

3-20 

slight. 


18-57 

smart. 

29 

11-58 

slight. 


9-45 

*> 


2-4O 


19-9 

slight. 

18-15 

smart. 


14-50 

smart. 


6-20 

severe. 

4 

3-20 

smart. 

30 

7-37 



17-1 

feeble. 


6-58 

smart. 


4-30 

slight. 

17-59 

feeble. 


31-59 


16-38 

>• 


18-46 



19-37 


13 

14-56 

i »-47 

slight. 

37 

1-15 

tt 

5 

2-0 

smart. 


30-37 



M 


I-I 7 



4-10 

slight* 


31-12 

severe. 


3»-37 

tt 


1-53 

slight. 


11-37 

• t 

31 

6-30 

slight. 

*4 

1-30 

severe. 

28 

14-15 

severe. 


20-15 

it 

8-52 

t9 


6-20 

slight. 

12-30 

smxrt. 


20-41 

severe. 


18-28 

smart. 


6-22 

»* 


14-0 

feeble 


si-14 

slight. 


32-15 

•1 


7-«6 

smart. 

39 

6-30 

smart. 


21-41 

smart 

April 


12-10 

slight. 


6-53 

slight. 


21-43 

11 

l 

1-46 

slight. 


16-2 

99 I 


11-27 

smart. 

6 

5-30 

tt 


6-59 

•* 1 


16-36 

feeble. 


H -45 

slight. 


6-23 

99 


13-27 

smart. 


20-45 

slight. 


13-44 

-mart. 


11-7 

99 

2 

6 -a 

slight. 


21-17 

smart. 1 


14-35 

-.light. 


17-45 

slight. 


7,27 

99 

15 

5-30 i 

slight. 


22-20 

•t 


21-26 

it 


9*5 

9 p 


12-10 

1* 


,22-26 

it 


33-4 

tt 


17-55 

99 


31-20 

smart. 

30 | 

3-5 

smart. 


22-50 

smart. 

3 

3-0 

99 

i 7 

O-40 

11 


6-59 



23-15 I 

sli ght. 


4-15 

99 


7-5 

»» 


7-12 

slight. 

7 

13*43 1 

v. sev. 


9-10 

99 


9-55 

99 


13-13 

feeble. 


13-57 

smart. 


13-50 

99 

18 

6-52 

feeble. 


14-7 

slight. 


17-0 

slight. 

' 

14-5 

99 


8-7 

smart. 


16-8 

smart. 


19-15 


19-10 

smart* 


10-53 

99 


16-56 

tt 1 


19-19 


4 

3-15 

tP 


12-54 

severe. 


17-0 

fee$>1e. 


23-0 

smart. 


3 -So 

. slight. 


i 5 - 3 o 

slight. 


21-20 

8 

6-30 

slight. 

feeble. 


7-30 


*9 

4 - 3 i 

smart. 

May 

33-10 

smart. 


6-55 

5 

11-30 

smart. 

5-42 

..ii. 




9-55 

slight. 


13-5 

slight. 


6-10 

slight. 

1 

3-30 

tt 


* 4-45 



19-1 

smart. 


7-11 

smart. 


4-20 

' 11 


15-24 

smart. 


« 9 - 5 o 

tt 


13-14 

severe* 


7 *< 

..11. 


16-45 

slight. 

6 

11-30 

tt 


20-X0 

smart. 


7*35 

; slight. 


23*20 

smart. 


12-0 

tt 

20 

3-10 

feeble. 


7 - 5 o 

1 smart. 


24”0 

slight. 


13-17 

W 


3-30 


17-0 

it 

9 

9-23 

tt 


14-17 

tt 


6-10 

smart. 


17-17 

tt 


13-5 

*t 


15-13 



16-10 

11 


19-15 

> II 


20-45 

► smart. 


19-35 

slight. 


31-0 

»» 


31-0 

II 


22 - 3 C 

1 slight. 


21-49 

smart. 

32 

4*30 

11. 


31-3 

„ 

IO 

8-8 

feeble. 

8 

5*35 

1 *» 


S -43 

slight. 


31-57 

> slight 


8.41 

5 $» 


6-6 

I slight. 


6-55 

smart. 


23-ic 

1 smart. 

It 

9-3 

smart. 


l *5 ) 





















GREAT EARTHQUAKE OP 1897. 


Date. Time. Nature. {Data. 




16- 30 

17- 6 

I7-ig 
5 - 1 3 
7-23 

.'S3 

*g -«4 

19- 36 | 

20- 53 I 
17-10 
*0-5 
20-33 

*a-55 
1-20 
5*45 

7- 30 

8- 0 
8-47 
I-So I 
3-45 ! 

31-45 

17- 30 1 

18- 50 

3i-5 amart 

at-a7 » 

6 "5 11 

19- 58 11 

31-10 „ 

5-58 „ 

8-12 „ 

2-37 aevere. 



10 I 16-4 I feeble 
»x I 8-30 I etiffht 




























AFTERSHOCKS XI. 


*7 


0 ate. 

Time. 

Nature. 

Date. 

Time. 

Nature. 

a 

m 

Nature. 

■ 

m 

M 

Sept. 


- 

Sept. 



Sept. 



jm 

8-o 

smart. 

IS 

ss-ao 

smart. 

30 

13-si 

slight. 

39 

33-15 

smart. 


*3 

0*30 

slight. 


1 8 - 3 * 


3 o 

2-37 



24-0 

slight. 

tz 

feeble. 


18-53 

smart. 

7-39 

slight. 


3-30 

smart. 

<4 

slight. 

feeble. 

slight. 

n 

19-17 

slight. 


10-30 

severe. 


* 2-47 

slight. 


& 

at 

9-50 

31-34 

00 

•9 


12-33 

10-37 

alight. 

99 

H 

21 - 55 

22 - 18 

feeble. 

15 

18-35 

feeble. 


33-40 

00 


11-26 

smart. 


33-30 

slight. 

3 S -3 

33 

3*30 

•mart. 


13-32 

slight. 


7-45 

feeble. 

16 

* 7-57 

slight. 

9-33 

99 


16-42 

- »». 


8.37 


31-19 

smart. 


IK* 



* 7-4 

feeble. 


10-56 



33-8 

slight. 


90 


18-3 



13-3 

slight. 

17 

15-37 

smart. 


31-10 

90 


18-14 

slight. 

5 

* 5 - 4 ® 

- **. 


I 8 - 4 S 

99 

34 

V MU 

90 


30-4 

09 


16-38 

feeble. 


19-9 

feeble. 




20-2 7 

_ ff 


30-4 

slight. 


3 t >-45 

35 

■!!? Tj 


31*51 

feeble. 


30-58 

99 


31-13 

alight. 


V * 

smart. 


33-13 

slight. 


21-50 

. V. 

*8 

9-3 



30-56 

$3 

Oct. 



21-58 

feeble. 


13-16 

smart. 

36 

33-0 

33 


7-46 

smart. 


*-45 

smart. 


15-30 

feeble. 


33-35 

33 


14-40 

16-57 

feeble. 


10-0 

90 


15-33 

alight 

37 

Oil 

33 


si ik ht. 

IffliNH 

* 3-47 

99 


19-56 

feeble. 


3-32 

93 


23-1 7 

99, 

B 

* 5-«9 

99 


30-37 

alight. 


7-55 

slight. 


23-40 

feeble. 

? ]ts§t?w 

20-29 

slight. 


aa-15 

smart. 


19-47 

smart. 

a 

0-53 

slight. 


21-42 


aa-16 

feeble. 

39 

13-37 

slight. 


3-5 

90 


22-30 

! •’ 










<B - 

• 4-0 

smart. 

18 

33-33 

1 smart. 


i 6-»5 

99 


6-5 

09 

■ B 



19 

* 9-9 



a 1-4 

99 


7-17 

» 

■ 


1 


XI. 

List of earthquakes observed at Mairant* in the Khasi Hills by 
the Rev . C\ S . Stephens , from Jth September i8gj to 31st 
December t8g8. 

A record of shocks felt at Mai rang in the Khasi Hills by the Rev. C. S. 
Stephens* This carefully kept record serves to show the frequency of earthquake 
shocks within the epicentra! area. They were much more frequent than this 
towards the centre of it, but no records are available. 


Date. 

Time* 

Nature. 

Date. 

Time. 

BO 

Date. 

Time. 

BB 

Date. 



Sept. 

7 

* 3-5 

16-40 

33-30 

33-0 

23-7 

33-35 

feeble. 

1 99 

99 

slight. 

ff 

®T 

9 

2-30 

«-33 

* 3-35 

22-3 

5-35 

8*14 

feeble. 

slight. 

feeble. 

ff 

ff 

90 

Sept. 

9 

■ • 

8-28 

8-30 

8-43 

S-47 

8-52 

12-35 

feeble. 

ff 

99 

90 

99 

90 

Sept. 

9 

1 f0 

16-27 

16-32 

32-45 

7 - 37 

8- 46 

» 3-*7 

feeble. 

99 

99 

ta 

11 

*9 


• Engaged in turmoil of market. 


( *7 ) 
































*8 


GREAT EARTHQUAKE OF 1897, 


Date. 

Time. 

Nature* 




Date. 

Time. 

Nature. 

m 

Time. 

Nature* 

Sept. 



Sept. 


slight. 

Oct. 



Oct. 



10 

17-36 

feeble. 

31 

10-15 

11 

8-48 

feeble. 

33 

*9-29 

feeble* 


31-11 

33-5 

•• 


14-1 

18-35 

feeble. 


10-25 

10-36 

slight. 

34 

9-58 

ao-55 

alight. 

feeble. 


33-28 



30-1 

)> 


13-3 

99 

*5 

2-20 

ti 

a-56 



31-35 



I 3*46 

_ ** 


6-47 



6-43 

•• 

31 

12-0 

99 


18-48 

feeble. 


9*30 

99 


7-40 

alight. 

feeble. 


14 - 4 ° 

99 

- 

X 9-3 

99 


16-37 

90 


8-49 


33-30 

99 


21-35 

90 


17-46 



9-49 



33-37 

99 

12 

3-53 



23- 1 

alight. 

feeble. 


* 7-43 


»3 

7-42 



6-45 

slight. 

36 

23-20 


30-30 

slight. 


13-4 



9-0 

feeble. 

8-32 

»» . . 

13 

3-7 



19-3 

99 


19-37 

90 


9-59 

v. feeble. 


4-43 

smart. 


19-52 



19 - 4 * 



20-34 



8-55 

feeble. 


19-36 



30-53 



31-5 

feeble. 


3 MO 

32-48 

»» 


19-44 



31-14 

slight. 

37 

5-56 

feeble. 



33-38 



31-38 

feeble. 


10-32 

v. feeble • 

13 

16-45 

smart. 


13-40 

99 


33-30 

99 


IO-36 

feeble. 


17-15 


34 

22-2 


13 

6-51 



* 3-27 

slight. 


* 9-45 



5" *0 

slight. 


12-14 



16-6 

feeble. 


23-45 



16-26 

feeble. 


12-43 



20-59 

•» 

14 

5-io 

slight. 

35 

6-5 



15-35 

smart. 

28 

23-53 

99 


5-45 

feeble. 


7-32 



16-7 

feeble. 

0-25 

09 


8-54 

M 


8-16 



21-14 

v. feeble. 


1-30 



I3-0 

9* 


9-29 


*4 

3-15 

slight. 


9-. 

slight. 


14-20 



* 5-45 



1 5*5 

feeble. 


* 6-47 

feeble. 

15 

1 1-13 

>• 


18-40 

slight. 


ao-56 

slight. 


22-47 

v. feeble 


*2-38 

»» 


3 1-44 

feeble. 

15 

9-36 

feeble. 


33-32 

slight. 


13-8 

• 9 

36 

5 -i 3 

9t 


12-49 

slight. 

El 

3-57 

feeble. 


17-35 

99 


6-55 


16 

31-31 

99 

Kifl 

2-45 

slight. 

feeble. 


19-28 

■ 99 


8-49 

99 

*7 

* 9'45 

Twic< 

_ 


21-37 


21-22 

99 

37 

3-40 

9» 

18 

5 during 

■u 

1-23 

->mart. 

16 

6-70 

99 


14-32 

99 


night. 


8-10 

teeble. 


14-54 

99 


22-16 

99 


4-15 

slight. 

Nov. 

9-18 

it 


Jo-23 

slight. 


22-40 

99 


»i -5 

feeble. 


* 8-37 

feeble. 

28 

8-40 

99 


11-35 

slight. 

1 

13-46 

99 


19-7 

99 


12-41 

>• 


i 3-9 

feeble. 


13-56 

99 


* 9-57 

1, 


14-25 

99 


13-30 

•• 

3 

17-28 



20-40 

M 




* 9-15 



5-23 

slight. 

feeble. 

« 7 

21-25 

99 

• 

• 

* 


33-35 

..09 


7-23 

a-40 

99 

Oct. 



*9 

7-«3 

slight. 


10-21 

99 

• 

7-4 

» 




*0-17 

feeble. 


10-33 

99 

* 

18-11 

99 

7 

7-19 

feeble. 


14*8 

99 

3 

n -45 

slight. 


33-3 

99 


11-21 

slight. 


30-53 

99 


13-37 

feeble. 

18 

6-0 

99 


12-32 

! 

20 

12-35 



30-31 

99 


9-36 

99 


13-40 

feeble. 

21 

12-6 

90 


21-12 

feeble. 


14-0 

99 


20-13 

v. feeble 


14-46 



22-16 

99 


21-50 

smart. 

8 

! 7-57 

feeble 


15-40 



23-25 

slight. 


32-8 

feeble. 


11-8 

v. feeble* 


*7-28 


3 

10-35 

feeble. 

19 

6-31 

v. feeble. 


14-57 

smart. 

32 

3-16 

09 


22-24 

it 


9-51 

*9 


18-51 

feeble. 


4-17 

99 

4 

7-11 

09 


17-17 

19-3 

slight. 

9 

to 

a -5 

I-40 

99 

. 99 


10-0 

10-361 

»* 

smart. 


8-35 

10-59 

99 

»» 

30 

13-18 

feet>Ie. 


slight. 


15-48 

feeble. 

5 

18-55 

»• 


15-15 


H -33 

feeble. 


16-31 

alight. 


31-38 

»* 

31 

19-13 

6-xo 

99 

99 


18- 40 

19 - 3 

99 

99 


18-23 

21-10 

feeble. 

6 


alight, 
er later* 


6-34 

99 


23*51 

99 

33 

11-37 

99 


9-34 

feeble* 


* Engaged in turmcdl of market. 

( 38 ) 




















AFTER-SHOCKS' XI. 




m 






■Mj 






m 


Nature. 

Date. 

Time. 

Nature. 

■ 


Nature. 

Date. 

Time, 

Nature* 

Not. 



Nov. 



Nov. 

• 

« 

Dec. 



6 

17-4 

slight. 

*7 

31-7 

smart. 

Dec. 


feeble. 

26 

17-30 

slight 


32*35 

feeble. 

18 

0-28 

feeble. 

4 

1-6 

37 

8-40 

feeble. 

7 

7-29 



0-38 



13-3 

slight. 

38 

11-32 



17-40 

v. feeble* 


20-9 



21-26 



9-58 


8 

20-7 

feeble. 


30-58 



22-0 

feeble. 


*0-35 


8-54 


*9 

15-38 

slight. 

5 

19-53 

99 j 

29 

8-40 



10-42 

slight. 

feeble. 

16-52 

feeble. 

* 

20-31 


30 

9-31 

11 


10-44 


18-40 

slight. 

feeble. 

6 

5-53 

slight. 

Jan. 


9 

r*>-i 

lt 


19-55 


9-7 

smart. 




18-32 

Flight. 


* 9-57 

tt 

7 

1-40 

feeble. 

1 

19-30 

feeble. 


a 3-5 

smart. 


33-13 

it 


20-57 

t» 

2 

20-48 

slight. 

10 

xo -37 

slight. 

30 

8-26 

»» 


31-40 

smart. 

• 

• 

• 


3 X- 5 * 



8-31 


8 

11-4 

feeble. 

Feb. 



ti 

7 - 3 * 

feeble. 


14-38 



22-32 


feeble. 


9-13 



15-18 


9 

8-44 


a 

15-13 


19-0 


31 

0-13 

11 


13-43 

slight. 


16-11 

slight. 

ta 

21-3S 

* 3*58 

II 


3-10 

12-38 

»» 

»» 


17-3 

22-33 

feeble. 

4 

19-46 

8-47 

feeble. 


18-19 



* 5-58 


10 

*-54 

>1 


13-40 

99 


31-30 


33 

4 -*o 

slight. 


2-10 

1* 


20-4 



22-51 

slight. 


4-35 

f , 


9-45 

it 


night 

smart. 

13 

3-1 

feeble. 


6-9 

feeble. 


16-32 

v. feeble. 

5 

7-40 



3-4 

»> 


8-13 


11 

* 3-9 


9**5 



3-37 


8-53 

tt 

13 

10-14 

feeble. 

6 

13-32 

slight. 

feeble. 


* 5*5 



9-to 



19-32 

• 9 


14-0 


15-xo 

slight. 

feeble. 


13-57 

slight. 


30-8 

*». 


17-13 

99 


* 5-49 

33 

3-57 

feeble. 

13 

4-*5 

slight. 

feeble. 


20-40 

flight. 

>4 

6-1 0 

»* 


13-35 

II 

*4 

18- 40 

19- 8 

7 

9-«5 

feeble. 


13-27 

slight. 


* 6-37 

#9 




* 3 -o 

It 


* 4-33 

feeble. 


21-14 

v. feeble. 

15 

5-37 

slight. 

feeble. 


a 1-5 

slight* 


21-0 

it 


33-0 

feeble. 


16-15 



*5 

3, ' 3 3 1 

3-58 : 

it 

it 

»4 

11-8 

18-35 

11 

t» 

*7 

?x-8 

31-13 

slight. 

• 

• 

• 


4 - *4 

5 - 40 

11 

smart. 

35 

31-26 

16-56 

11 

tt 

17 

7-3 

7-6 

feeble. 

20 

9-50 

feeble. 


IS* 33 
18-38 

feeble. 

18-48 

tt 


8-3 

•» 


15-55 

99 


»• 


33-*4 

99 


17-3 

99 


18-40 

99 

*6 

31-42 

» 

36 

10-38 

99 


* 9-45 

99 


30-30 

slight. 

5-48 

smart. 


18-5 

ft 

18 

20-24 

99 

23 

* 8-35 

feeble. 


9-2o 

feeble. 


19-36 

slight. 

9 - 5 i 

99 

34 

10-30 

99 


10-31 

9 f 


VM 

•t 

t 

22-1 I 

99 


13-40 

99 


II- 3 I 

fliffht. 

feeble. 

37 

feeble. 

*9 

14-35 

IB -31 

99 

35 

* 3-35 

»» 


11-37 

13-33 

11 

20 

99 

26 

9-55 

slight. 


*S -*5 

II 


14-19 

shght. 

23 

10-35 

99 


14-55 

feeble* 


17-37 

99 


16-22 

feeble. 


10-42 

99 


21-0 



19-17 

II 


18-34 

99 


23*0 

99 


31-18 

v. feeble. 


20-1 

88 


31-16 

99 

33 

30-50 

99 

37 

8-10 

feeble. 


ai-o 

33-36 

•light. 

38 

4-*5 

6-30 

99 

99 


30-$3 

night 

99 

smart. 

17- 10 

18- 5 

v. feeble, 
slight. 


33-5 « 

feeble. 


17-5 

99 


8-40 

feeble. 



*7 

0-50 

S-I 3 

7-30 

slight. 

feeble. 


18-18 

18- 40 

19- 50 

slight. 

feeble. 


tu 

one in 

99 

the’night. 

• 

March 

# 

• 


* 4-57 

11 

39 

6-16 

v. feeble. 


8*16 

feeble. 

33 

* 7-37 

slight* 


16-33 

1* 

Xi -44 

; feeble. 


&S 5 

99 


• 7-55 

99 


« 9-36 

»• 


, 33-15 

1 slight, 
feeble. 


99 


21-58 

smart. 

• 

19-58 

»• 

30 

6*2o 


■■ 


*3 

night 

... 


• Watch put on 15 min. t Watch put on an hour. 

( a9 ) 



























GREAT EARTHQUAKE OF 1897. 




























AFTERSHOCKS XI 


3* 


Date. 


Nature* 

Date. 

Time. 

Nature. 

Date 


Nature. 

Date 

Time* 

Nature. 

June 



July 


• 

July 



\r 


feeble. 

19 

9^43 

feeble. 

a 

*7-45 

smart. 

3 5 

*1-43 

feeble. 

7-40 


x 1*19 

*» 

3 

9-45 

feeble. 

37 

15-40 

m 


ia-57 

ii 


13-5 

•light. 

4 

13-35 

slight. 

31-34 

99 


16-24 

»i „ 

IS 

5~3° 

*0-37 


*4-*3 

16-a 

smart. 

slight. 

feeble. 

38 

a 1-37 
7-55 

»• 

If 

37 

6-30 

10-5° 

smart 

slight. 


•0-7 

smart. 


16-35 


*9“° 

99 

38 

night 

» 9 


ax-ia 


5 

19-47 

m 


31-50 

M 

• 5-3 

99 


ax-39 

feeble. 


33-51 

»• 


33-5 

..If. 


19-58 

99 

>5 

*a-55 


6 

5-55 

»» 

30 

30-47 

slight. 

30 

5-15 

feeble. 


13-36 

slight. 

fowls. 


6-35 



33-39 

If 


5-30 

*6 

*4-34 

7 

6-30 

•light. 

feeble* 

3* 

17-0 

99 


*5*43 

90 

5-53 

13-5 

•light. 


*3-5 

.7-4 

30-16 

smart. 


16-41 

smart. 



30-30 

•j» 


feeble. 


19-55 

feeble. 


*6-55 

ti 

8 

19-3* 

if 

Aug. 

33-5 

M 


20-13 

99 


19-11 

feeble. 


33-3 

1 * 

8-3 


30 

13-7 

99 

*7 

5-3° 

9 

7-a 9 


1 


a* 

8-30 

•9 


*3-37 

smart. 


30-40 

slight. 

feeble. 


8-48 



9-33 

99 

18 

3-36 

slight. 

feeble. 


3 *"35 


13-50 



I *-30 

99 

6*3° 

10 

6-47 

slight. 


Twict 

during 


33-10 


*1-9 



*3-50 

feeble. 


01 

ght. 


33-35 

99 



alight. 

feeble. 


30-30 

3 

10-34 

^tnart. 

Sept. 

33-39 

99 

10 

K 

ESI 

slight. 


16-0 




7-3S 



EEm 

feeble. 


*9-33 


1 

7-30 

feeble. 


9-*3 


1 

Era 

slight. 

3 

19-0 

ii 

3 

13-38 

9» 



slight. 

feeble. 

>3 

9-33 

4-10 

if 

smart. 


30-30 

17-30 

slight. 

5 

16-15 

31-55 

99 

99 


30-1© 

ss 

*4 

17-46 

. »»_ 

4 

7-ao 

feeble. 

5 

»5-3o 

99 

90 

*3-59 

• » 

16 

11-40 

feeble. 


13-0 

slight. 

feeble. 


33-5 

... 


31-10 

slight. 


30-36 

slight. 


30-27 


' 33-32 

slight. 

feeble. 

mi 

6-37 

_ 


3-3 

smart. 


3O-47 

slight. 

feeble. 

6 

33-45 


*6-34 

feeble. 

1 

13-36 



31-9 

7 

3-0 

smart. 

83 

*8-44 

8-34 

slight. 

fewle. 

17-26 

*8-45 

feeble. 

5 

6- 45 

7- 43 

slight. 

99 


13-3- 

16-5 

alight. 

smart. 

33 

6-43 

»* 


*9-40 

if 


9-37 

99 

8 

17-39 

feeble. 


*5-50 



33-3 


6 

19-0 

feeble. 


30-30 

slight. 

feeble. 


‘9“54 

»• 


*5-55 

slight. 


33-25 

99 


23-0 


•3-17 

»* 


16-53 

if 

7 

* 5-3 

99 

9 

31-15 

99 

*4 

6-0 

smart. 

1 

8-6 



1>M 

99 


31-30 

9P 


*0-45 

feeble. 


14-36 

16-45 

smart. 


90 


3»-35 

$9 


*3-37 

smart. 


feeble. 


33-57 

slight. 

to 

843 

99 


17-35 

feeble. 


16-49 

•» 

8 

i4-*5 



16-50 

slight. 

feeble. 

*5 

7-45 

smart. 

33 

10-33- 

slight. 

feeble. 


18-34 

feeble. 

Si 

18-30 


1 »- l 6 

feeble. 


3X-45 


30-58 

»» 


18-58 

99 


19-5 

slight. 

33 

H-40 

if 





31-3 

09 


*3-30 

smart. 


13-5 

9* 

• 

• 

• 


33-34 

96 

14-40 

slight. 


U79 

.if 





Twice during 


*4-45 

smart. 


14-ao 

slight. 

feeble. 





the 

night. 

feeble. 


19-Sf 

feeble. 


133 

■rm 

13-33 

slight. 

13 

6-30 

% 

14-38 



I S 3 

1 

30-39 

33-38 

smart. 


33-33 

smart. 

£48 

slight. 

feeble. 

•4 


slight. 

feeble. 

I H | { 

feeble. 

*3 

9-20 

feeble. 


16-3 


19-40 


*2-43 

smart. 


19-75 

9-48 



16-36 

,.fi. 


20-5 

slight. 

31-17 

feeble. 

*4 

99 

*9 

6-55 

slight* 

•5 

13-30 

if 


31-2$ 

slight. 

feeble. 

■5 

33-0 

99 


9-4« 

w 


30-0 

1 £*3 


16-34 

16 

6-30 



17-* * 

feeble. 


30-45 



33-34 

99 


18-5 


So 

*9-33 


21-40 



**-44 

night 

. »i. 


*o-5S 

99 





21-43 



slight* 


31-35 

99 






H 




_LZ_ 

6 30 

■mart. 


• Engaged m turmoil of market* 
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GREAT EARTHQUAKE OF l8g7, 


Date. 

Time. 

Nature. 

Date 

Time. 

Nature. 

Date. 

|Time. 

| Nature. 

Date. 

|TiB». 

Nature. 

Sept. 



Sept. 



Oct. 



Nov. 



• 7 

1 9-30 

smart. 

30 

16-45 

slight. 

** 

17-30 

slight. 

34 

20-33 

feeble- 


31-30 

feeble. 


* 7-45 

feeble. 

*4 

none t 

baerved. 


ai- 4 « 


s8 

5-55 

. »» 


* 7-57 

W 





23-34 



n-25 

slight. 


19-46 

>* 

• 

« 

• 

36 

16-45 



30-35 

*1 


20-15 

H 




37 

10-5 



34-24 



30-30 


Nov. 




10-35 


*9 

19-15 

feeble. 


31-59 


3 

10-15 

slight. 


10-45 


ao 

15-30 


Oct. 




* 5-30 


38 

18-35 

smart. 


18-15 

slight. 

1 

7-30 

smart. 


ai-15 

smart. 




at 

8-ao 

feeble. 


I 3 -S 5 

feeble. 


33-19 

feeble. 

• 

• 

• 


33-48 


16-40 

smart. 

4 

30-0 

slight. 




as 

10-4 

PP 


30-15 

feeble. 

5 

13-3 

feeble. 

Dec. 




10-13 

** 


31-0 


* 3-3 


1 

6-50 

smart. 


15-35 

smart. 

3 

8-30 

slight. 

6 

16-0 

slight. 


13-0 

feeble. 


31-30 

feeble. 


9**0 

feeble. 


* 7-55 

feeble. 


ao-55 

smart. 


3 1-40 

» 

3 

3-45 

smart. 


30-3 

S 

33-30 

feeble. 


33-55 

smart. 


13-5 

feeble. 

8 

19-0 


s 

13-15 

M 

®3 

6-0 

M 


31-15 


9 

* 3-45 

slight. 


•3-0 



* 6-55 

•» 

4 

6-15 


II 

13-45 

feeble. 


19-30 



I hree or four 


11-36 

slight. 


16-25 

PP 

9 

I 1-0 

smart. 


during the 


13-35 

feeble. 


16-30 

•P 


16-45 



night. 


16-35 

slight. 


17-13 

slight. 

11 

31-15 

fee&e. 

*4 

17-36 

feeble. 


* 6-35 

PP 


33-0 

feeble. 

14 

13-30 


35 

6-15 

slight. 

5 

19-10 

PP 

ia 

16-0 

p » 


31-30 

smart. 

a6 

33-55 

smart. 


3 1-30 

smart. 


17-35 



34-0 

pP 

37 

a-r 3 


6 

10-4 

slight. 


18-0 

smart. 

*9 

night 

PP 


7-35 

slight. 


14-10 

v. smart. 


ig-XO 

feeble. 

23 

31-50 

PP 


8-31 

»» 


15-40 

slight. 

13 

8-0 

M 

33 

8-30 

feeble* 


15-40 

»* 


30-50 

smart. 


19-30 

M 


13-0 

pp 


19-30 

smart. 


33-30 

slight. 

14 

7-54 


34 

10-10 

pp 

39 

9-40 

feeble. 

7 

6-SO 

•» 

*7 

18-0 

» 


15-35 

pp 


* 5-53 


8 

Ip-O 

#* 


19-10 

if 


18-50 

v. smart- 


> 8-55 

slight. 

9 

9 * 3 o 

smart. 

18 

15-40 


as 

7-50 

slight. 


33-48 



31-50 



19-50 

slight. 

36 

»o -45 

feeble. 

30 

10-5 

v. smart 

to 

19-15 

PP 


ao-15 

feeble. 


19 35 

w 


>0-10 

slight. 


30-40 

PP 


31-3 

. M 

37 

9 -* 5 

9P 


I0-14 

feeble. 

tl 

7-0 

feeLle. 

*9 

7-10 

sltght. 


* 1-35 

slight. 


io-»7 , 

Slight. 


7-5 


18-35 

feeble. 


32-45 

smart. 


> 0-33 



10-20 


ao 

18-35 

if 

38 

6-35 

slight. 


10-31 , 

feeble. 


16-45 

,, 

ai 

31-35 

if 


19-30 

feeble. 


II-XO 1 

slight. 


* 7 * l S 

smart. 

33 

13-30 

• i 


19-50 



I 3 -X 7 | 

feeble. 

13 

16-I0 

slight. 


18-45 

smart. 





15-35 

slight. 


30-30 

w 

33 

10-15 

feeble. 





* Engaged in turmoil of market. 
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> 












AFTERSHOCKS \tl 


33 


XII. 

JList of earthquakes recorded at Tut a, Garo Hills % from 21st July 
*8gf to Jist December i8g8 • 

This list is composed of two records, one kept by the Civil Surgeon, the other 
by the Rev. W. Dring of the American Baptist Mission. The duration is given in 
seconds, except where otherwise stated. 


Civil Surgeon. 

W. Drino. 

| Civil Surgeon. 

W. Drino. 

Bate. 

Time 

Nature. 

Time. 

Dura¬ 

tion. 

Nature. 

Date. 

Time. 

Nature. 

Time. 

Dura¬ 

tion. 

Natute. 

J«ty 






July 






31 


... 

7 - 4 o 

4 

feeble. 

34 

... 

... 

10-5 

60 

smart. 



... 

9-55 

to 




... 

10-50 

So 

v. sm. 



... 

9-58 

9 




... 

11-15 

5 

feeble. 



... 

12-0 

4 

slight. 

feeble. 


_ 

... 

ii -55 

5 

It 


... 

... 

13-35 

3 


... 

... 

12-14 

30 

slight. 


... 

... 

14-19 

6o 

srrart. 


... 

... 

14-46 

60 





14-35 

5 

slight. 

feebfe. 


... 


2 shakes 

between 



... 

16-20 

5 




14-46 and 20-45. 



... 

16-49 

3 


... 

... 

20-45 

30 

slight. 




18-0 

2 



• •• 

Itt 

21-15 

30 




... 

* 9-45 

4 

slight. 




More 

during the 



... 

20-40 

i 

smart. 




night. 



... 

... 

21-30 

2 

V. FID, 

25 

... 

... 

6-30 

3 o 

] slight. 




Several hard shakes 


... 

9-25 

30 

1 ». 




during- the night. 


H -57 

smart. 

12-10 

60 

I smart. 

as 

... 

... 

6-3° 

5 

feeble. 


12-5 

slight. 

12-20 

to 

1 slight. 



... 

11-22 

6o 

slight. 


12-35 



... 



... 

**-35 

JO 

9 9 


* 5-30 

feeble. 

16-0 

to 

slight. 


... 

... 

12-15 

4 ° 

smart. 


... 

... 

16-10 

20 

„ 



... 

* 3-35 

40 

feebfe. 


... 


17-50 

60 

smar*. 



... 

* 5 - 3 o 

lO 


* 7-45 

feeble. 

* 7-55 

20 

slight. 


... 

... 

16-0 

lo 

* * 


20-56 

99 

21-8 

2o 




... 

16-40 

*5 

i> 


21-25 

smart. 

21-30 

60 

smart. 



... 

* 7-30 

IO 



21-40 

slight. 

31-45 

60 



... 

... 

18-5 

40 

slignt. 


22-25 

99 

Hard 

shakes in the 


... 

(M i 

20-44 

6o 

smart. 




night 

m 




Count 

not 

taken 









during the night. 

26 

... 

slight. 

3-30 

90 

very sm. 

*3 

... 

... 

5 -o 

IO 

slight. 


4-50 






... 

7-0 

lo * 

feeble. 


... 

... 

6-35 

20 

slight. 


... 

... 

7-44 

15 



.. 

ff# 

6-43 

20 



1 ... 

... 

8-45 

6o 

slight. 


... 

e«. 

7-0 

20 



... 

M. 

9-20 

8o 

*• 


8-4 

slight. 

8-10 

10 



... 

• •• 

11-20 

2m. 

smart. 


••• 

8-15 

lo 

M 


... 

... 

* 1-35 

30 

slight. 


... 

... 

9 - 3 o 

60 

smart. 


... 

... 

* 5-30 

30 

»» 


... 

... 

11-3 

30 

slight. 


... 

... 

16-30 

90 

smart. 


.. 

... 

11-50 

30 



... 

... 

* 6-53 

20 

slight. 


* 5-35 

slight. 

* 5-45 

30 



... 

... 

20-25 

6o 

smart. 


19-50 

„ 

20-I0 

25 




... 

2l*l6 

20 

slight. 

shakes 


... 


21-45 

20 





Several 


22-6 

smart* 

22-13 

00 

v. sm. 




during the night. 1 


... 


22-20 

to 

slight. 

»4 

... 

... 

5-30 

2 m. 

v. srn. 



m 



::: 

::: 

7 - 35 

8 - 55 

6o 

6o 

smart. 

i» 

27 

B 


m 

Vo 

slight. 
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GREAT EARTHQUAKE OF 189 ? 


Civtx. Surgeon. 

| W. Drino. 

Civil Surobon. 

W. Dai mo » 

Date 

Time. 

Nature 

B 


Nature. 

Date 

Time. 

ES 

m 

B 

Nature. 

July 



6-30 


slight. 

July 






37 

... 

... 

15 

30 

... 

slight. 

30-5 

30 

smart* 


7”4<5 

slight. 


... 

... 


31-39 

31-35 

20 



8-0 

smart. 

... 


... 


Some more during 


9-10 

slight. 

8-40 

30 

slight. 




the night. 


9-35 

II 

9-t5 

15 

»» 

3* 

4-3 

smart. 

£0 

8-15 

90 

< 

m 

a 


10-53 

slight. 

10- 10 

11- 5 

30 

30 

PB 


8-19 

slight. 

30 

10 

slight. 


... 


11-26 

20 



13-56 

slight. 


... 

... 


... 

slight. 

14-8 

IO 



... 

30-5 

XO 

slight, 
ng tfie 


13-55 

14-10 

60 

smart. 


... 


30-41 

srs tfuri 


14-14 

30 

slight. 




Oth« 


... 

... 

15-10 

20 


Aug. 




night. 


... 


16-0 

20 







\lh 

slight. 

... 

18-0 

... 


x 

... 

... 

8-43 

8 

slight. 


tt 

30 

smart. 


... 

... 

10-0 

5 

tt 


19-54 

PP 

... 

... 

... 


... 

... 

16-30 

5 

tt 


ao-54 

tt 

31-5 

30 

slight. 


••a 

... 

X7-0 

15 

foebfe. 


31-36 

tt 

... 

... 

... 


... 


i7-3o 

5 


31-50 

tt 

... 

... 

... 


... 

... 

17-50 

5 



33-0 


... 

... 

slight. 


... 

... 

18-10 

XO 

slight. 

*8 

... 


7*0 

IO 


... 

... 

19-40 

8 

feeble. 


XT 

slight. 

... 

... 


... 

... 

2o-o 

5 



... 

•M 

... 

3 

... 

... 

7-0 

5 

»* 


10-30 

»» 



... 


... 

... 

Xo-o 

8 

tt 


10-54 

» 

... 


... 


... 

... 

II-IO 

30 

•• 


13-6 

tt 

13-0 

15 

slight. 


... 

... 

14-10 

5 

.. tt 


13-54 

tt 

13-0 

20 

t » 



slight. 

i 4 - 3 o 

>5 

slight. 


... 

14-40 

IO 



1 5-"* 5 

... 

... 

... 


... 

... 

M-5S 

15 

feeble. 


15-45 

,, 

... 

... 

... 


16-7 

slight. 

16-0 

XO 

sligtxt 


20-35 

severe. 

*0-40 

90 

severe. 


18-10 

>9 

x8-0 

IO 


31-32 

slight. 

31-30 

60 

v. am. 




18-xs 

30 

99 


31-50 

feeble. 

21-40 

10 

slight. 




Several hard 

shakes 


32-5 

PP 

... 

... 




during the night. 

3 


6-0 

10 

slight. 


19-4 

slight. 


... 

... 


9-0 

feeble. 

8-50 

10 

>9 

39 

5-33 

smart. 

5-10 

30 

smart. 



slight. 

10-50 

5 

BP 




5-45 

XO 

slight. 


I 1-23 

XX-35 

20 

smart. 



see 

6-10 

15 

»> 


I4-6 

PP 

14-5 

15 

slight. 



9M 

7-iS 

10 

tt 


... 

sea 

16-0 

10 

tt 


7-5* 

slight. 

7-55 

30 

tt 


... 

«•» 

30-50 

20 

smart. 


13-50 

tt 

in 

Ml 

slight. 


... 

eee 

21-5 

20 



■ 1 NS 

14-0 

20 


... 

see 

2I-3o 

5 

slight. 


n 

... 

18*0 

60 

•mart. 




Some 

shocks during 


w 

... 

19-0 

30 

slight. 




t 

he night. 


wvm 

... 

19-30 

XO 

t » 

4 

... 

see 

6-45 

5 

slight. 




A smart shock or so 1 



ess 

8-35 

20 

smart. 




during the night. 1 



... 

10-0 

5 

slight. 

*0 

3-35 

smart. 


... 



... 

feeble. 

H-o 

10 

smart. 


6-49 

20 

smart. 


*3-35 

12-10 

5 

slight. 



... 

8-57 

4 

slight. 


14-20 

»t 

... 


... 


*3-5o 

slight. 


slight. 



... 

16-xp 

5 

slight. 

* 


16-0 

30 



... 

20-13 

to 

tt 


... 


X7-10 

30*0 

XO 

60 

»* 

smart. 



::: 

30-35 

30-40 

5 

5 

feeble. 
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AFTERSHOCKS XII, 


35 


Civil Suroion. 

W. Dai ao. 

Civil Surgeon. 

1 W. Drino. 

Date. 

Time. 

Nature. 




Date. 

Time. 

Nature. 

Time. 

Dura¬ 

tion. 

Nature. 

Aug. 






Aug, 






5 

... 

... 

5-20 

4 

•light. 

10 



One or two smart 


... 

... 

10-10 

5 

99 




shakes during the 


12-0 

slight. 

13-30 

1 






night. 



... 

... 

ai-30 

ro 

99 

11 

2-23 

slight. 

... 

_ 

... 



... 

21-40 

20 

shake 


... 


6-0 

5 

slight 




A good hard 


... 

... 

6-20 

5 

feeble. 




or so in the 

night. 


... 

... 

9-0 

20 

slight. 

6 

... 


6-30 

5 

•Tight. 


13-47 

slight. 

13-45 

IO 

feeble. 


... 


10-50 

20 

smart. 


... 

... 

15-10 

3 


... 

... 

tt -5 

10 

slight. 


... 

... 

17-30 

10 

slight. 


... 

slight 

14-40 

10 



31-48 

slight. 

a 1-30 

5 



« 5 “*o 











15-56 

#1 

16-0 

20 

smart. 

12 

_ 


3 - 3 o 




16-30 


17-0 

*5 

slight. 


4-45 

slight. 


... 



* 7**5 

99 

17-30 

10 



... 

5 - 5 o 

10 

slight. 


17-55 

feeble. 

... 




10-0 

slight. 


... 




... 

20-0 

5 

slight. 



^ * 

11-13 

3 

feeble 




Some shakes in night. 



... 

11-42 

3 

slight. 

7 

... 


5-20 

*5 

smart. 

13 


... 

7 -i 5 

5 




... 

6-0 

20 





11 - 10 

4 

feeble. 


9-40 

slight. 

10-0 

... 

slight. 


13-38 

smart. 

13-22 

20 

smart. 


13-0 

•1 

... 

... 



1-0 

... 

15-45 

5 

slight. 


14-10 

9t 

14-0 

10 

slight. 


18-22 

slight. 



slight. 


18-38 

ft 

18-25 

30 

smart. 


19-13 

tt 

19-2 

5 


18-50 

tt 

... 

... 

slight. 


» 9-44 


* 9-35 

10 

smart. 


... 

... 

19-45 

IO 


. 


30-23 

5 

slight. 


... 

... 

20-8 

JO 




... 

20-45 

30 



... 

... 

20-55 

5 





A few shakes in the 


... 


21-30 

10 

tt 


r mt 



night. 


8 

... 

... 

5 -o 

15 

smart. 

14 


... 

7-46 


feeble. 


... 

... 

7-50 

5 

slight. 


■ m 


11-50 

5 



9-21 

•light. 

... 

... 

... 



... 

14-0 

4 




... 

10-6 

10 

slight. 


16-14 

slight. 

... 




... 

... 

12-5 

5 

»• 


, i. 

... 

20-0 

So 

1 smart. 


13-55 

tt 

... 

... 

... 


21-33 

slight. 

... 






16-0 

xo 

tt 




Smarl 

shakes during 


16-55 

t» 


... 

• •• 


32-4 

»» 

t 

be night. 


18-50 

tt 


... 

... 

15 1 

4-20 

smart. 

4-30 

3 o 

smart. 


19-27 

tt 

19-25 

... 

slight. 


12-5 

slight. 

12-0 

35 


9 

o -57 

»t 

Several smart shakes 


14-58 

smart. 

14-50 

20 

slight. 




in early morning. 


16-25 

slight. 

16-30 

10 

feeLle. 




5 - 3 ° 

10 

slight. 



... 

X6-3S 

2 


... 

... 





19-12 

slight. 

... 

... 

... 


13-20 

tt 

• as 


• •• 


22-3 


T 

• •• 



... 

\ ••• 

20-23 

4 

slight. 

16 

... 

• •• 

5-10 

5 

smart. 


... 


21*35 

IS 

smart. 




12-0 

5 

slight. 




Shake 

b in the night. 



see 

18-30 

4 

feeble. 

to 

8-30 

feeble. 

M. 

... 

... 


20-5 

slight. 

... 




9-4 

slight. 

9-5 

15 

smart. 


20-35 

99 

20-40 

6 

slight. 



... 

11-50 

5 

slight. 


... 


20-45 

2 

feeble. 


... 

... 

16-50 

5 

,, 


21-45 

slight. 


... 

.... 


... 

... 

17-25 

35 

•mart. 


24-0 

severe. 

... 

... 

ttt 


... 

... 

20-0 

5 

tt 




Two or three Smart 


a i -35 

•light. 

-1- 

... 

... 



j 

shakes in the night. 
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GREAT EARTHQUAKE OF 1897, 


Civil Surgeon. 

W. Drinq. 

j Civil Surgeon, 

W. Drino, 

Date. 

Time. 

Nature. 

Time, 

Dura¬ 

tion. 

Nature. 

Date. 

Time. 

Nature. 

Time. 


| Nature* 

Aug. 


•light. 



slight 

Aug. 




HI 


*7 

15-36 

16-10 

a 

»5 

ai-o 

slight. 

... 

... 



17-39 

•mart. 


a 


ae 

8-45 

feeble. 

... 





e shakes in the 


EEZj 


... 

T .. 

, TT 

18 


slight. 


night. 

slight. 


■ 8 


16-30 

8 

slight. 

6-0 

5-27 


■ 1 


16-45 

8 



6-15 

severe. 

6-22 

4 

smart. 

»7 


slight. 

mm 



8-0 

slight. 

... 


... 


11-0 

smait. 

*0-55 

mm 



«o -5 

» 

... 

... 

feeble. 


14-30 


* 4-35 

jhi 



**• 

... 

11-48 

a 




15-30 


§31 


... 

... 

14-0 

5 

slight. 


16-10 

feeble. 

HI 



16-17 

smart. 

16-20 

XO 

smart. 


31-0 

slight. 

... 






Two smart s 

hakes in 

38 

3-0 

smart. 

3 - 5 o 

40 

v. sm. 




1 

he night. 


6-0 


6 

*5 

smart. 

>9 

4 sligh 

t shocks. 

7 - 3 o 

5 

slight. 


1 7-0 

slight. 





shocks. 

10-15 

5 

feeble. 


21-0 


21-0 

4 

feeble. 

30 

Two 

6-0 

4 



|ff 

21-15 

ato 

slight. 


• ... 

... 

xx-o 


•• 


... 


I A couple of shakes 

ai 

••• 

ft* 

3-0 


smart. 




in 

the ni 

ght. 


... 

... 

3-20 

... 


39 

7-20 

smart. 

6-40 

3 o 

smart. 


7-0 

slight. 

... 

... 


... 

6-45 

8 

slight. 


8-0 

» 

... 

... 

slight. 


8-0 

slight. 


... 




... 

10-0 

8 


8-30 


... 

... 

... 


11—0 

severe. 

I 1-0 

35 

v. sm. 


9-0 

smart. 





... 

... 

* 4-5 

3 

feeble. 



* 5-45 

6 

flight. 

feeble. 


15-0 

slight. 

15-3 

IO 

slight 


... 

... 

16-5 

3 


33-0 

smart. 

... 

... 


X7-X0 

slight. 



... 

’aa 


... 

3-xo 

30 

smart. 


... 

19-30 

... 

smart. 


... 

... I 

8-10 

4 

feeble. 


21-0 

slight. 

... 

... 


... 

• •• 

9-40 

4 




• ee 

23-20 

30 

smai t. 


10-0 

slight. 

10-15 

10 

slight. 



feeble. 

A shake in the nb bt. 



; slight. 

xa-o 

5 


30 

6-0 

... 

... 



14-0 

14-30 

8 


... 

... 

8-40 

4 

feeble. 


... 

... 

16-59 

30 

slight. 


... 

... 

10-5 

8 

slight. 


... 

slight. 

* 7 - 3 ^ 

4 

feeble. 


... 

„* 

15-0 

4 



19-0 

... 


... 


... 

••• 

* 6-35 

8 

P 0 


21-0 

>• 

• •a 

tM 

• •• 



... 

20-0 

*5 


*3 

9-0 

feeble. 

... 

... 

feeble. 


22-0 

slight. 

21-15 

XO 



... 

... 

16-45 

2 


22-30 

»$ 

... 



... 

... 

i7-*o 

4 


3 * 

4-0 

#1 

... 

... 

... 


31-30 

slight. 





6-Jo 

>» 

... 

... 

••• 

*4 

... 

... 

5-10 

9-55 

8 

4 

slight. 

feeble. 


... 


12-0 
M-30 

4 

6 

feeble. 


... 

aa 

10-5 

3 



16-0 

•mart. 

16-ia 

*5 

slight. 

feeble. 


14-0 

feeble. 



... 




30-0 


15-0 


... 

... 

... 

Sept. 







19-10 

slight. 

feeble. 

19-45 

... 

feeble. 

X 

M. 

... 

7-45 

8 

slight. 

feeble. 


23-10 

• •• 

... f 

eee 



eee 

12-0 

*5 


... 

... 

One j 

n the night. 1 


• as 

• ee 

i 4 - 3 o 

XO 

*5 

7 “IO 

feeble. 

... 

... 

... 


15*35 

smart. 

15-18 

60 

v. sm. 


8-15 

PP 

... 

... 




Two or three 

shakes 


9-40 

PP 

9-5 

4 

r eeble. 




in the nig 

lit. 


... 

m • » 

11-15 

8 

slight. 

a 

... 

.*• 

7-30 f 

8 

slight. 


* 4*5 

slight. 

... 

... 

... 


... 


11-40 

4 

feeble. 


I9-0 

»» 

XQ -30 

8 

slight. 


**• 

— 

11-45 

8 

slight. 
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AFTERSHOCKS, XII 


37 


Civil Surgeon. 

W. Drinq. 

| Civil Surgeon. 

W. Drinq. 

Onto. 

Time 

Nature. 

Titne. 

Dura- 

tion. 

Nature. 

Date 

1 ime. 

Nature. 

Time. 

Dura¬ 

tion. 

Nature. 

Sept. 






Sept. 






3 

... 

... 

16-30 

4 

feeble. 

14 

8-0 

feeble. 

... 

... 



... 

... 

19-28 




... 

... 

10-0 

M* 

feeble. 


... 

... 

30-0 

8 



... 


19-30 

XO 

slight. 

3 

13-0 

slight. 

... 

... 




... 

19-40 

8 

>• 



... 

30-30 

8 

feeble. 




One 

or two shakes i n 

4 

S- 3 o 

slight. 

... 

... 

... 




| the night. 




10-30 

4 

feeble. 

15 

... 

... 

5 -o 

8 

slight. 


19-0 

feeble. 

19-0 

10 

slight. 


7-30 

feeble. 


... 

... 


... 

... 

19-15 

6 

feeble. 


9-40 


... 


... 


... 

... 

20-35 

4 



10-0 

99 

... 


... 


... 

... 

21-10 

15 

slight. 


... 

... 

* 5-45 

*5 

slight. 

5 

... 

slight. 

7-2 5 

8 



1C-30 

feeble. 

12-37 

... 

feeble. 


10-0 


... 



... 

... 

20-25 

... 



... 


11-95 

4 

slight. 


... 

... 

21-10 

6 

slight. 


14-0 

feeble. 




16 

... 

... 

6-40 

2 

feeble. 


31-0 

slight. 

... 

... 



... 

... 

12-20 

4 

slight. 

6 


... 

7-5 

4 

feeble. 


... 

... 

14-0 

2 

feeble. 


«o-o 

feeble. 

11-0 

4 



... 

... 

* 4-25 

10 

slight. 


14-0 

99 

... 




15-0 

slight. 

I5-iO 

10 

99 


... 


20-40 


feeble. 



... 

19-42 

20 

smart. 

7 



7-45 




30-0 

slight. 

20-30 

4 

slight. 


7 - 3 ° 

slight. 

7-56 

4 

slight. 

17 

... 


10-20 

4 

„ 




10-27 

3 

feeble. 


... 

... 

1 l-o 

2 

feeble. 


... 


11-5 

20 

slight. 


... 


20-45 

10 

slight. 


30-0 

slight. 

30-0 

6 



31-0 

slight. 

21-10 

12 


a 

8-0 

feeble. 

9-0 


feeble. 




Several shakes 


*4-0 

99 


... 





during the night. 




20-0 

4 

feeble. 

18 

1 9-30 

99 

9-5 

6 

slight. 


20-30 

slight. 

20-25 

8 

slight. 


13-0 

99 

* 3-*5 

«o 

99 

9 

... 


! a-o 

4 

feeble. 


... 

... 

14-20 

6 



... 

... 

2-l8 

8 

slight. 


... 

... 

18-20 

4 

feeble . 


... 

... 

6-15 


feeble. 


... 

... 

21-25 

10 

slight. 


... 


8-15 

a 

»» 




21-35 

3 

leeble. 

lo 

... 

... 

10-0 

4 

slight. 


••• 

••• 

21-45 

2o 

slight. 


* 3-0 

feeble. 

... 

... 

... 

*9 

... 

... 

9-11 

*5 

u 


14-30 

II 

... 

... 

... 


16-30 

smart. 

16-38 

20 

smart. 

tl 



2-30 

xo 

smart. 


... 

... 

* 8-45 

_ 

feeble. 


4-8 

slight. 

... 

... 

... 


20-0 

slight. 


• •• 

... 


5-50 

9* 

5-50 

8 

slight. 


20-40 

99 


... 



... 


8-50 

2 

39 



... 

21-30 

10 

slight. 


0-8 

slight. 

9-8 

10 

33 




Several during the 


9-30 

fee&le. 


... 






night. 



13-0 

... 

... 

mmm 

20 


... 

4 - 3 o 

8 

slight. 

19 

... 


7-15 

... 

feeble. 


8^30 

feeble. 

9-0 

... 

feeble. 


8-30 

feeble. 

8-50 

10 

slight. 


... 


10-0 

4 

99 


... 

... 

13-25 

8 

39 


13-0 

slight. 

... 

... 

... 


18-0 

feeble. 

18-0 

10 

99 


13-20 

feeble. 


... 

... 


... 


lo-ao 

... 

feeble. 


... 

... 

18-0 

2 

feeble. 




One or two shakes in 1 

9 * 

... 

... 

6-0 

4 





the night. 1 


8-0 

feeble. 

9-0 

2 

slight. 

>3 

9-8 

feeble. 

... 

••• 

... 


13-0 

99 


... 



I3-0 

99 

... 

... 

... 


... 

... 

19I38 

to 

slight. 

*4 

5*0 

39 

... 

... 

... 


... 

... 

21-0 

1 

feeble. 


5-30 

33 

... 

... 

... 


... 

**' 

21-20 

2 1 

99 
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GREAT EARTHQUAKE OP 1897, 


Civil Surgeon. 

W. Dring. 

Civil Surokon. 

W. Drino. 

Date. 

I iroe. 

Nature. 


EHI 

Nature. 



Nature. 


Dura¬ 

tion* 

Nature. 

Sept. 













83 

IO-30 

feeble. 

4-45 

10-0 

*4 

slight. 

feeble. 

5 

16.10 

slight. 

14-0 

17-0 

4 

slight* 

•» 


... 

... 

14-10 

8 

99 


17-0 

99 

... 


feeble. 


... 

... 

18-5 

... 



19-15 

99 

20-0 

6 


... 

... 

1 8-32 

lo 

slight. 


One or two s 

bakes in 

33 

I-15 

feeble. 


... 

... 

... 




the night. 


8-0 



... 

... 

... 

6 

... 

... 

4-35 

6-15 

8 

smart. 


... 


1 3 -o 

8 

slight. 


6-0 

feeble. 

... 

feeble. 


... 

... 

13-30 

4 

feeble. 

7 

10-30 

smart. 

10-30 

3 



... 

... 

18-0 


9* 


19-15 

99 

19-33 

4 

99 




19-30 

3 


8 


• •a 

1-30 

60 

v. sm. 


... 

smart. 

a 

«-»s 

4 

slight. 


33-0 

feeble. 

... 

... 

a 4 

3 -o 

\ 





* 3-5 

9* 

... 

... 

... 


3-*5 

■tight. 





9 

• 44 

1-30 

60 

v. sm. 

35 

.. 

1 







10-0 

_ 

feeble* 

3 6 

19-0 

feeble. 







feeble. 

18-20 

6 

slight* 

fee&le. 


30-30 






10 

7-30 

8-is 

*3 

4 

37 

2-45 

•light. 


r Record lost. 


... 

* 6-55 


9-35 

feeble. 






17-0 

smart. 

* 9-30 

6 

8 

slight. 


9-40 






... 

feeble. 

30-35 

99 


13-30 

»• 






31-30 

... 

... 



*6-o 

»• 

X 




11 

4-5 

smart. 

4-30 

30 

smart. 


31-45 

smart. 






... 

4-30 

8 

slight. 

feeble. 

38 

9-0 

feeble. 

9 33 

3 

feeble. 


... 

... 

5 ' 50 

3 



••• 

11-5 

3 

99 


... 

... 

11-28 

*3 

slight. 

feeble* 

39 

._ 

... 

14-0 

4 




... 

13-13 

4 


... 

... 

14-20 

8 

slight. 


16-0 

feeble. 


... 



... 

30-35 

6 

99 


... 

... 

17-10 

... 

feeble. 




Sever al in the night. 


... 

... 

18-is 

4 


30 

6»o 

feeolo. 

S-10 

8 

slight. 

13 

... 

••• 

5 -o 

4 



13-0 

slight. 



... 



... 

... 

6-15 

4 

slight. 


18-30 

•mart. 

1 18-0 

30 

smart. 


30-5 

smart. 

30-43 

6 



19-0 

99 

> 9-5 

30 

v. *m. 

*3 

■ 

... 

7 -o 

... 

feeble. 



One or two shakes in 


M&w 

... 

20-40 

6 


Oct. 




the night. 

*4 

M2 T\ 

feeble. 

8-30 

4 










smart. 

23-40 

6 

slight. 

1 

... 

• • 


... 

eae 

. 

15 

WMm 

... 

6-0 


feeble. 


... 


6-30 

6 

slight. 


19-0 

feeble. 

mm 


... 


10-10 

slight. 

10-7 

*5 



... 

... 


4 

feeble. 


... 

11-0 


feeble. 

16 

5-0 

feeble. 

liijl 


•a* 


13-0 

feeble. 

13-15 

4 



5-15 

•light* 

mem 

... 

M . 


33 - 1 5 

•mart. 

33-0 

10 

slight. 


... 

7-30 

6 

•light. 

feeble. 

a | 

8-0 

feeble. 1 



• •• 



• s* 

... 

13-30 

8 


1 *4-xo 

99 

15-0 

... 

feeble. 


... 

... 

19-0 

... 

3 

... 


7-30 

xo 

slight. 

feeble. 

>7 

••• 

... 

4-20 

2 

•light* 


... 


13-0 

6 


... 

... 

6-0 

6 



14-30 

slight. 

14-0 

6 

slight. 


16-30 

smart. 

... 

... 

slight. 


19-30 

99 


.. I 

... 

... 

18 

... 

feeble. 

20-40 

6 

4 


6-45 

15 

feeble. 

3-5 

... 

... 


... 

... 

10-0 


»• 


33-15 

smart. 

23-15 

60 

slight 

feeble. 


... 

... 

15-0 

4 


«9 


... 

*4-45 

6 


19-0 

slight. 

19-0 

10 

slight. 


19^30 

smart. 

19-54 

10 

slight. 


31-0 

P 9 


.. 

• •• 

• •• 


33-0 

1# ^ 

... 

... 

••• 


10-0 

0mart« 

10-30 1 

10 

v. sm. 

30 

4 -o 

feeble. 

... 

... 

see 


( 38 ) 
























AFTERSHOCKS XXI, 


39 


CXVII. SUROBON. 


Date. 

■ 


Oct. 



so 

30-15 

smart. 


31-30 


si 

7-30 

feeble. 


• 4-0 

'1 

aa 

3 -o 

smart. 


3**5 

slight. 


9-30 

»» 


16-0 

smart. 


iS-o 

JS 

as 

13*30 

feeble. 


30-15 

slight. 

as 

7-0 

feeble. 


30-0 

feeble. 

36 

97 1 

10-15 

I6-30 

»» 


,C 

slight. 

38 

18-0 

smart. 

39 

15-0 

feeble. 


* 7-«5 

smart. 

3 o 


... 


9-30 

smart. 

31 

10-0 

feeble. 

Nov. 

* 7-15 

slight. 

i 

7-0 

feeblo. 


14-0 

» 


17-10 

PM 

a 

5 -o 

slight. 


5-30 

PP 

3 

::: 

••* 


to-o 

feeble. 

4 

... 

... 

5 

*S -*5 

slight. 


15-25 


6 
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GREAT EARTHQUAKE OF 1897 

















































AFTERSHOCKS XII, 


4* 


Civil Sukqron. 

W. Drino. 

Civil Surgxon. 

W. Drino. 


B 


Time. 

Dura¬ 

tion. 

Nature. 

Date. 

Time. 

Nature. 

Time. 

Dura¬ 

tion. 

Nature. 

Jftn. 






Jan. 






5 

14-0 

smart. 

* 4-25 

a 

feeble. 

*9 

6-0 

slight. 

6-0 

15 

slight. 




17-10 

5 



i 4 -*S 

smart. 

... 

... 



... 

... 

20-0 

xo 

slight. 



... 

21-43 

4 

slight. 

tt 

8-o 

smart. 

8-0 



30 

... 


5 - 3 C 

10 



» 5-*5 

slight. 

... 

... 


at 

* 3-45 

slight. 

22-20 

4 

feeble. 


90*10 


... 



22 

* 5 *° 


• o« 


... 



.. 

23-0 

as 

slight. 




19-30 

... 

feeble. 

7 

Mf 

... 

6-o 

30 

.. 

33 

7-45 

smart. 

,, 


... 


... 

... 

7-30 

4 

feeble. 



... 

20*30 

... 

feeble. 


30-0 

smart. 

20-0 

10 

slight. 




22-0 

4 

i during 


20-30 

rf 

30-20 

4 



••• 

••• 

A good shak< 


21*90 

tt 


... 





the night. 

8 

9 *° 

slight. 

... 

... 

... 

24 

... 

... 

11-0 

... 

feeble. 


M-O 


... 

... 

... 


... 

... 

15-0 

4 

,, 


» 9 -»S 


... 

... 

... 


... 

... 

* 9-15 

6 

slight. 

V 

11-30 

smart. 

Several slight 


... 

HI 

19-30 

... 

feeble. 




shakes : times not 


... 

... 

22-7 

8 

slight. 





taken. 


25 

14-15 

smart. 





15-0 



... 

... 


15-0 

tt 

i A couple of slight 

10 

-10-15 



... 

... 




shocks. time not 


... 


19-0 

... 

feeble. 




taken. 



... 

... 

19-30 

2 



21-0 


... 

... 

... 



... 

20-0 

3 


36 

8-0 

slight. 

... 


... 


31-35 

slight. 

31-0 

8 



11-30 

smart. 

... 

... 

... 

11 

4-0 

*» 

Severa 

shakes during 



... 

12-50 

4 

smart. 




the night. 


14'15 

smart. 





... 

... 

30-0 

... 1 feeble. 


16-0 


16-0 

4 

slight. 

13 

3-0 

smart. 

A hard shake in the 


... 


19-0 

3 

fee file. 





night 


27 



20-30 

... 


... 

... 

19-0 

10 

alight. 


... 

... 

22-0 

4 




... 

19-30 

... 

feeble. 

*8 

7-30 

slight. 

... 




20*15 

•light. 

20-30 

8 




... 

20-30 

10 

slight. 


... 


21-0 

3 

feeble # 




22*0 

>5 

9> 

*3 

9-30 

slight. | 

... 

••• 

... 

39 



31-0 


feeble. 


14-10 


_ 

... 



■ 

M ; 

22-20 

8 

slight. 

»4 

9-25 

*9 

10-10 

2o 

slight. 


1 

■Bp 

23-O 

2 

feeble. 




14-13 

4 

feeble. 

3 > 

30-0 

slight. 

... 

... 



»< 5-35 

slight. 



... 


... 


22-0 

4 

slight. 


18-0 . 

tt 


... 

... 


23-30 

slight. 

mam 


... 




Several during the 

Feb. 



Ini 







night 

. 

1 

11-30 

smart. 


8 

smart. 

>3 

••• 

... 

6-8 

3 1 

feeble. 



... 

14-30 

4 

slight* 


... 


6-30 

3 

aliglit. 


160 

slight. 



... 


1 *•* 

... 

6-34 

4 

4 

... 

... 

19-30 

4 

slight. 


10-40 

smart. 

11-0 

4 


6 

• •• 

... 

23-0 

IO 

11 


1 

... 

21-0 

8 




... 

22-30 

12 


16 

1-30 

smart. 

A small shake during 1 

7 

14*40 

smart. 

... 

... 





t 

he night. 



... 

18-15 

6 

slight. 


* 3-33 

»» 

> 3*45 | 

10 

slight. 

8 

15-0 

severe. 

15-18 

40 

smart. 

*7 

13-30 

tt 

23-0 

13 

slight. 

10 


slight* 

IO-40 

P 

8 

a 

slight. 

feeble. 

18 

13-45 

smart. 

13-30 1 

12 

M 

11 


... 

6*0 

2 

slight. 




A shake dur 

ng the 



... 

6-10 

20 





night. 



n-30 

slight. 

11-30 

15 

tt 
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GREAT EARTHQUAKE OF 2897. 


Civil Surgeon. 

W. DftIMO. 

I Ctvix* Surgeon. 

W. Dbing. 

Date* 

Time. 

Nature* 

Time. 

Dura¬ 

tion. 

Nature. 

Date. 

Time. 

Nature. 

Time 

Dura 

tion. 

Nature* 

Feb. 


■light. 




Marc! 






11 

13.45 

... 

... 

... 

IQ 

14*10 

smart. 


... 

... 


30-0 

»* 

A slifl 

... 

... 

1 1- 

... 


30-40 

4 

slight. 

1a 

14-0 

99 

'ht shake; time* 

13 

13-10 

slight. 





not taken. 

*4 

14-0 

11 


... 

feeble. 

t 3 

... 

... 

lo-o 

... 

feeble. 

15 

... 

9-45 

4 


... 

... 

31-0 

4 

slight. 

13-10 

slight. 



... 


31-9 

smart* 

31-15 

8 

feeble. 

16 



10-30 

3 

feeble* 

*4 

•«« 

... 

< 5-»5 

... 


H| 

Hil - 

14-40 

a 

„ i* 


... 

... 

17-4S 

6 

slight. 

30 



9-10 

ao 

slight* 

feeble. 


• 3 * 


93-0 

4 



flip 1 d 

■I HU 

P 

4 

*3 

... 

... 

6-23 

4 

feeble. 

21 



... 


... 

9-30 

slight. 

... 


feeble. 

32 

Ik; ! Ti 

9-0 

6 

feeble* 

18 

... 

... 

11-53 

3 

34 

... 

m 

22-0 

a 


«0 

13-20 

slight. 

13-30 

p 

4 

a 

slight. 

feAle. 

25 

... 

■ | 

5 -o 

11-38 

3 

2 

slight. 

30 

... 

... 

7-20 

4 


36 

5-55 

smart. 

5-30 

6 

smart. 

21 

5 ‘ 3 <> 

Smart. 

5-*4 

4 

slight. 


16-50 

slight* 



... 


... 

... 

6-0 

2 

feeble. 

38 

P 


feeble. 


12-50 

slight. 

... 

... 

... 


9-0 

slight* 


■H 

... 


14-20 


aae 





8-0 


feeble. 

32 

... 


17-0 

4 

slight. 

14-0 

slight. 

_ 


... 

33 

9-20 

slight. 

... 

... 

slight. 

feeble. 


9-30 

it 

... 


... 


■ M 

* 1-30 

6 






■ 


* 4 -o 

... 

t 

... 

••• 

3 -IQ 


feeble. 



slight* 


... 

... 


11-35 

slight. 


... 


I6-I5 

99 

• •• 


feeble. 

2 


P 


slight. 

I feeble. 

34 

... 


6-30 

3 

5 

15-0 

slight. 

* 4-*5 

4 

36 

5-30 

smart. 

! P 

P 

11 


... 

... 

31-0 

6 

slight. 


7-35 

slight. 

... 

... 

slight. 

6 

... 

... 

* 9-45 

8 

»• 

37 

... 

... 

6-40 

4 


**-45 

smart. 



feeble. 

38 

... 

••• 

19-0 

... 

feeble. 

8 

... 

Rsy 


>1 

... 

... 

6-0 

... 

.. »* 

9 

... 


■■ 

9 'B 

»» 


... 

slight. 

12-0 

8 

slight. 

10 

... 

... 



slight. 

feeble. 


16-0 

... 

... 

11 

,, 4 

••• 

Ifni 

IHfS; 

March 

... 

21-25 

16 

slight. 


.. T 

slight* 

ItcJR 

JSVhfli 



slight. 


*3 

31-0 

MH 


••• 

I 

7-40 

... 

Ml 

ee« 

*4 

9-40 

11 





... 

... 

10-30 

4 

slight. 




if-arS 

WnSi 

slight* 


... 

... 

22-0 

3 

11 


... 

*M 

20-33 

a 

•• 

a 

ao-30 

smart. 

21 -JO 

30 

•» 

18 

... 

... 

2 o- 3 s 5 

10 

90 

3 

8-1 s 

slight. 

18-0 

... 

... 

•3-0 

smart. 

12-12 

6 

90 


... 

... 

4 

slight. 

>9 

5-55 

slight. 

5-10 

8 

$0 

4 

13-30 



... 

slight. 


6-0 

smart. 





■ ■■ 


4 

33 

8-10 


_ 

... 

... 

5 

7 - 3 ° 



6 

11 

35 

16-15 

slight* 

... 

... 

... 


8-0 

ill IS 

BUS 

ee# 

slight. 

26 

... 

6-0 

IO 

smart* 


... 

*.. 

*9-40 

35 

38 

... 

slight. 

16-5 

4 

slight. 

6 

7-xo 

smart. 

... 

.. 


6-o 

_ 



9-0 

slights 

8-40 

10 

feeble. 

39 

16-39 

>* 

P 

4 

feeble. 


... 


18-0 

4 

11 

30 

••• 

sse 



•ee 

7 

8-0 

sligfit. 

... 


feeble. 

May 






8 

... 

9-0 

4 

3 

6-15 

•light. 

> 




17-to 

alight. 

* 1-0 

3 

M 

6 

7*93 

* 4-5 

•mart. 

slight. 

J No re cor 9. 
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AFTERSHOCKS XIX 
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Civil Surobom. 

W. DftlNO. I 

ClVII. SVROgON. 

W. Dking. 

Date. 

Time. 

Nature. 

Time. 

Jura¬ 

tion. 

Nature. 

Date. - 

rime. 

Nature. 

Time. 

Dura¬ 

tion. 

Nature. 

May 







July 












9 

17-0 

emart. 

17-40 

3-10 

smart. 

7 

<*•55 

smart. 





11 

... 

i 

4 

feeble. 


13-45 

slight. 





13 

... 

... 

19-ao 

10 


lo 

8-15 






y *3 

... 

... 

16-0 

2 


16 

9 r 4 ° 






u 

10-0 

smart. 

... 

... 


«7 

* 7-55 

smart* 





*5 

8-0 

feeble. 

... 

... 

... 

18-o 

slight. 





16 


... 

11-13 

3 

feeble. 

19 

90 

1-0 

ao -45 

i> 

smart. 


iNo record. 


18 



11-40 

• 3-50 

8 

4 

slight. 

feeble. 

at 

7-35 

•t 







... 

I9-0 

... 

,, 

34 

9-38 






30 

... 

... 

4-50 

20 

slight. 

95 

16-40 






31 

14-0 

smart. 

* 3-40 

10 

99 

36 

* 4-45 

slight. 





32 

... 

... 

18-0 

13 

»» 

37 

16-30 






33 

9*55 

smart. 


... 

e • e 

30 

14-0 

99 





*5 

l »-o 

slight. 


6 

feeble. 

31 

30-10 

i> 

J 





e — 

see 

EF 3 S 1 

3 







39 

3 t »0 

slight. 

? 

6 

slight. 

June 







30 



1-0 

... 

smart. 

i 

... 

slight. 


5-0 

30 

slight. 

... 


6-45 

8 

slight. 


16-15 




31 

16-34 

smart. 

16-8 

5 

smart. 

3 


? 

4 

slight. 

Aug. 

16-36 

»» 

16-10 

4 

»» 

3 

6-55 

slight. 


5-30 

* 



slight. 





... 

... 

10-0 

8 


3 

21-0 

... 

... 

... 


13-0 

smart. 


..... 



4 

... 

... 

11-0 

28 

smart. 


14*5 

slight. 


... 

mm 

slight* 

5 

* 5-35 

slight. 

8-45 

... 

... 

5 

7-40 

smart. 


7-30 


6 

... 

... 

3 

feeble. 


14-30 

slight. 


... 


.. 

7 

... 

... 

21-0 

4 

tt 


33-30 

99 




... 

8 

... 

... 

1 S-o 

3 

u 

6 

eee 


9 S 5 

3 

feeble. 

10 

10-0 

slight. 

... 

... 


7 

... 

M| 


6-30 

60 

smart. 

ti 

... 

? 

4 

feeble. 

8 

... 



7-30 

3 

feeble. 

12 


slight. 

... 


... 


14-0 

slight. 



... 

... 

*3 



? 

4 

slight. 

to 



? 

3 

feeble. 

14 

■1 


23-0 

20 

smart. 

13 

11-30 

slight. 

1 * 7-45 

4 

slight. 

15 

R 9 


5 -o 

15 


13 

8*45 

•» 


8-30 

6 

99 


7-10 

slight. 

6-0 

4 ! 

slight. 


••• 


13-40 

6 

feeble. 


... 

slight. 

lo-3p 

4 

i) 

16 

... 

... 


5-30 

10 

16 

14-30 

14-10 

6 

»» 

*7 

3-0 

slight. 


... 

... 


19-0 


20-0 

30 

smart. 

... 


14-50 

... 

feeble. 

>9 

... 


? 

4 

feeble. 



... 

17-30 

10 

... 

20 

... 

... 

30-0 

6 

slight. 

19 

1 -6 

smart. 


0-0 

3 m. 

smart. 

31 

10-15 

slight* 

IO-40 

10 

ii 

... 

... 


10-0 

4 

feeble. 

33 

0-40 



... 

slight. 


17-0 

slight. 


... 


... 


11-50 

99 

IO-40 

10 

31 

13-30 

smart. 



(M 

• •• 

«4 

3-30 

smart. 


... 

feeble. 

34 

8-30 

slight. 



... 

feeble. 

30 

9-50 

slight. 

9-50 

4 

35 

... 

### 

31-15 

3 



... 

11-0 

6 

smart. 

37 

8-io 

slight. 


? 

3 

99 



slight. 

11-10 

4 

feeble. 

38 

16-5 





... 

37 

6-15 

t 


feeble. 

«9 

... 


9-15 

4 

feeble. 

38 


... 

4 

9-40 

feeble. 


9-30 

10 

slight. 

30 


sirfl-Taf! 

... 

... 

... 

July 

30-0 

smart. 

30-15 

>5 

»» 

31 



8-45 

3 

slight. 







Sept. 



13-40 

4 

•» 

5 

... 

... 

11-5 

4 

feeble. 





30-20 

slight. 

feeble. 

30-45 

6 

slight. 

3 



? 

6 

slight. 

6 

8-40 


? 

3 

feeble. 

4 

j 17-45 

1 *• 

... 

... 

... 
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OLDHAM : GREAT EARTHQUAKE OP 1 897. 


Civil Surgeon. 

W. Dr.no. 

Civil Surgeon. 

W. Du 1 no. 

Date. 

Time 

Nature. 

Time 

Dura¬ 

tion. 

Nature. 

■ 

B 

■ 



Nature. 

Sept. 






Sept. 





feeble. 

5 



11-0 

8 

slight. 

22. 

... 

... 

16-0 

2 

6 

21*0 

slight. 

... 

... 

23 

18-18 

slight 

23 

8 

slight. 

7 


11-22 

4 

slight. * 

34 

20-34 

smart. 

1 


... 


15-15 

feeble. 

... 


... 

35 

13-33 

slight. 

Hi 


slight. 

10 


1 ... 

? 

6 

slight. 

27 

7 13 

33 

7-30 


12 

13-12 

smart. 

13-30 

20 



9 53 

99 

... 


slight. 



.. 

20-10 

4 

feeble. 


10-12 

smart. 

10-20 


*3 

13-0 

slight. 

T 


.. 


14-55 

slight. 

... 


... 

>5 

*4 

feeble. 

39 

2-30 

smart. 

2-50 

40 

smart. 

»7 

15-33 

smart. 

15-0 

22 

slight. 

Nov. 


slight. 





... 

18-30 

IO 


2 

7-37 

... 

... 

... 

IS 

21-0 

slight. 

1-10 

6 

slight. 

3 

*4 55 

33 

... 

... 

slight. 


22-0 


... 

... 

... 

4 

19-27 

99 

19-50 

10 


33-45 


... 

#•« 

... 

7 

4-27 

smart. 

5-40 

10 

smart. 

»9 

12-10 

smart. 

11-40 

14-0 

10 

3 

slight. 

feeble. 

8 

16-27 

21-3 

slight. 

... 

... 

mm 


19-4 

smart. 

18-50 

IO 

slight. 

10 

18-43 


... 

... 


21 

I X-IO 


? 

8 

»» 


... 


21-0 

20 


22 

... 


14-30 

10 



... 

... 

21-30 

25 


33 

... 

_ 

EXES 

4 

feeble. 

12 

3-20 

smart. 

■ 


... 

> 9-55 

slight. 

Hi 


... 


23-10 

slight. 


... 

slight. 

26 

5-o 

smart* 


... 

... 

*7 

... 

... 

K £9 

xo 


... 

*5-30 

4 

feeble. 


... 

... 

EXES 

6 

39 


« 3-5 

slight. 



20 

... 

... 

20-50 

8 


27 


KEa 

10 

smart. 

23 

18-30 

slight. 

... 

... 

««• 


* 9-5 



... 

... 

34 

33-45 

smart. 

... 

... 

... 

29 

15-30 

slight. 

MU 

... 

feeble. 

39 

19-0 


19-10 

20 

smart. 


17-15 

4 

30 

15-39 

feeble. 

... 

... 

slight. 

3° 

Oct. 

9-35 

severe 

9-30 

xo 

smart. 

Dec. 

... 

... 

22-0 

8 


2 

7-10 

smart. 

... 

... 

... 

1 

* 3-47 

smart. 

... 

... 

slight. 


15-5 

slight. 

... 

... 

slight. 

3 . 


... 

20-30 

4 

4 

7-10 

4 

4 

9-55 

smart. 

... 

... 

... 

6 

... 


*3-40 

16 

39 

6 

7-3 

tP 

... 

... 

... 

7 

1-30 

smart. 



9-48 

slight. 


... 

... 

9 

7-40 

slight. 




8 

1*12 

smart. 

... 

... 

... 


9-10 

smart. 

> No record. 



7-*3 

slight. 

feeble. 

... 

(M 

... 


18-20 

slight. 





8-12 

... 

... 

... 

It 

o -35 

.» 

) 




8-37 

slight. 

... 

... 

M. 

18 



10-55 

10 

99 


12-15 

» 


... 

sea 


15-10 

slight* 


... 


... 

slight. 

16-30 

2 

slight* 

20 

... 

... 

i 

2 

feeble. 

9 

13-5 

... 

... 

... 

22 

... 

... 

11-50 

4 

alight. 
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APPENDIX, 


45 


XIII. 


Record kept by the Rev . G. Griffiths af Cherrapurtjt and after¬ 
wards at JLattlynkote ( Lailangko /) in the Khast Hills, from 6th 
August 1897 to jist December 1898 . 


Date. 


Aug. 8 


*» 9 

» »o 
11 «« 

>1 «* 


11 13 


*4 


11 >5 


*» 


16 



Time. 

Dura¬ 

tion. 

Severity. 


9-48 

5 

8. 

Feeble. 



10-0 


!• 

>1 



10-3 

2 or j 

II 




15-35 

30 

99 

Severe 

• 


2-50 

30 


Smart. 



IO-IO 

20 


Feeble. 



10-20 





• 

16-40 

30 

99 

Smart 

• 


1-20 

5 

9* 

Feeble. 



15-10 

5 

II 

•1 

• 

• 

7-55 

5 

»» 

99 



ii -5 

3 

II 

99 



14-45 

5 

*» 

99 

• 


16-45 

to 

II 

99 


• 

7-45 

3 

II 

M 



14-10 

5 

II 

Slight. 



i8-a8 

5 

1* 

99 



19-30 

30 





20-0 

10 


Feeble. 



a 1-30 

*5 


Slight. 



23-30 

3 

>1 

Feeble. 


• 

1-0 

10 

»* 

99 



18-35 

ao-30 

5 

*5 

II 

9» 

Slig\it 

• 


ai-50 

10 

99 

Feeble 

. 


22-35 

50 

99 

Sharp 

• 

• 

1-0 

»5 

99 

Slight 



4-0 

0 

99 

99 

• 


18-25 

5 

99 

Feeble. 



19-30 

3 

99 

n 


• 

0-30 

IO 

99 

it 



7 - 4 S 

18- 50 

19 - 50 

5 

5 

30 

99 

99 

99 

Slight. 

Feeble. 



21-40 

3 

99 

99 



21-45 

a 

99 

*9 

• 


32-0 

10 

99 

99 

. 


22-7 

10 

99 

»* 



22-50 

25 

90 

Sharp 

• 


Remarks. 


Cherrapunji. 


Brought down a stone pillar 12 feet high, which 
had been Blightly moved on June 12th. 


Distinct rumbling from W. at beginning and 
for first few seconds. 

Rumbling before shock, very plain from W. 


Distinct rumbling before shcck. 


Distinct N. and S. vibrations. 

A series of jerks, then, alter a lull the jerks were 
as if they came from a different direction, but 
for a shot ter duration than the first. 

Distinct rumbling before the shock. 

Distinct rumbling before and during fiist part 
of shock. 1 he final vibrations being stronger 
than the others.^ 

lime and duration guessed in the morning. 

(Two feeble shocks of short duration, lime 
not known). 


Only one jerk from N.-W. or N.-N.-W. 
Direction distinctly felt to be from N.-W. 

Slight premonitory rumbling. 
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s „ f eeble. 
5 »» »t 

5 \\ Slight, 

i-fc m. Severe 


5 i» „ *», 

1 m. Feeble. 

S 8 . 99 

15 »» S harp 

iO «• fi 

i si'ght. 
5 11 

5 »* 11 

S 11 _ 

3 or 3 n Feeble 


3 or 3 « Slight, 
a or 3 „ Feeble. 
z or 3 »f Slight 


Rumbling distinct. 

Time guessed. 

Very feeble tremors for about 5 m. before and 
after the shock. 


Premonitory rumbling distinct. After about 5 
s. there was a ltill in the shocks and after thin 
lull they came on more severely. 

From N.-N.-W. 

Rumbling sound very plain. 

Slight premonitory rumbling. 

No rumbling jerks from N.-N.-W. 

Faint premonitory rumbling sound from W. 

Faint premonitory rumbling. Some of the wood¬ 
work of the house began to creak and I got out 
of bed ready to run out. Heard of no aamage 
done, but heavy landslips occurred above the 
khud. 

Faint premonitoiy rumbling. 

Rumbling sound from W, 

Jerks from N.-N.-W. or N., but no rumbling. 

Rumbling sound plainly heard. 

Two other shocks between this and 3 A.M. 
Time and duration not ascertained. 


Rumbling sound, plain. 

(There was another shock about equally severe a 
short time before or after this, but it did not 
rouse me sufficiently t6 take note of time 
or duration.) 


Premonitory souhd very dlaih. 

Do. do. 

Sound for about 10 s. before the shock. 


Premonitory sounds plain. 

Slight sounds. 

Rumbling sound heard before the shock and 
seemed to come from N. 
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Date. 


Aug. a 7 
»» *8 


u 39 


ii 30 

». 31 


Sept, i 


•i 


a 


3 

4 

5 


tf 

9 


ii ii 


»» 


IS 



Time. 

Dura¬ 

tion. 

Severity. 


9-45 

3 

s. 

Feeble. 


17-0 

3 

II 



4-40 

10 


Slight. 


«- 4 S 

5 

ll 

Feeble. 


20-30 

3 

II 

«• 


5-30 

3 

II 

99 


6- 30 

7 - 15 

3 

3 o 

II 

II 

Slight. 


11-10 

a 


Feeble. 


11-45 

3 

»» 

,, 


« 3 -o 

5 

M 

11 


15-35 

10 


»* 


13-45 

3 

» 

99 


15- 50 

16- 15 

to 

20 

II 

II 

Slig’At • 


17-50 

5 




20-0 

1 

m. 

Sharp . 

. 

ao-50 

5 

s. 

Slight. 

• 

7-0 

15 


Sharp 



1* 

m. 

Severe 


18-35 

1 


Sharp 

• 

3 - 3 o 

1 


Slight. 


15-50 

18-50 

to 

99 

s. 

Sharp. 

Feeble. 


aa -55 

3 


»» 

• 

2-13 

3 

»• 

9* 


1 

» 7 -i 5 

3 

11 

Slight. 

• 

13-*° 

18-35 

10 

3 

99 

•1 

Sharp. 

Feeble. 


18-40 

3 

1 »* 

. 

1-35 

»5 

n 

1 Sharp. 


a-o 

5 


Slight 


3-15 

I 

m. 

Sharp 


ii -55 

5 

s. 

1 Slight. 


15-ao 

20 

11 

Slight 


16-40 

5 

n 



33-35 

1 

m. 

Sharp 


33-40 

3 

s. 

Slight. 

• 

H30 

\ 

5 

m. 

s. 

Feeble. 

• 

< 5-45 

3 

»i 

99 


15-30 

3 

9» 

•* 


ai -55 

5 

II 

Sharp . 

. 

6-55 

3 o 

99 

_.i», 


7-50 

15 

99 

Slight. 


10-0 

1 

m. 

Shaip. 

Feeble. 


13-2 5 

3 

a. 

. 

5 -o 

30 


Sharp. 


5-5 

3 

99 

Slight. 


5-3 5 

3 

99 



ta-15 

40 

99 

Sharp 

• 

15-30 

\ 

m. 

Slight. 


Remarks. 


Rumbling plain. 

Rumbling sound plain. 

Do. do. 

Rumbling before, and a landslip immediately 
after a or 3 jerka in about a Or 3 s. after the 
severe shock. 

From W , then N.-W. 


(There happened 3 or 4 feeble shocks after this, 
but time was not taken.) 


Slight rumbling. 

Rumbling. 

Rumbling. 

From W.» rumbling for about 5 s. before sbock. 


From W. 


(Another sharp shock in the night 3 time not 
noticed.) 
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Date. 

Time. 

Dura¬ 

tion. 

Sept. 13 • 

19-55 

>5 

s. 


*4 • 

9-»5 

40 

•• 



17-40 

5 


»i 

16 

17-0 

3 

tt 



18-30 

1 

m. 



18-45 

20 

8. 



20-10 

10 




21-10 

3 

It 

>» 

*7 • 

9-40 

10 

it 



11-0 

3 

99 



2-10 

1 

m. 

w 

18 . 

22-20 

20 

s. 

M 

19 . 

7-15 

40 

11 



23-40 

5 

a 

tt 

20 

2-10 

5 

»t 



9-40 

3 

M 


21 

18-15 

5 

99 



18-35 

10 

„ 


* 

20-10 

5 

it 

M 

32 

>3-35 

5 

» 

M 

23 « 

14-40 

5 

it 



22-50 

10 

it 

tt 

24 . 

*6-35 

30 

n 

» 

35 • 

II-O 

5 

tt 



18-50 

30 

» 



31-55 

30 

„ 



32-35 

*5 

tt 

tt 

26 . 

16-25 

10 

tt 



21-0 

10 

tt 

ft 

37 • 

IVlO 

10 

tt 



16-40 

3 

it 



22-30 

10 

tt 



23-55 

l 

m. 

f . 

28 . 

o -55 

30 

s. 



8-50 

10 

»t 


Severity. 


Slight. 

Sharp. 

Slight. 


Severe 

Sharp. 

Slight. 

Sharp 

Feeble. 

Sharp. 

blight 

Sharp 

Slight. 

Feeble. 

Slight. 


Feeble. 

Sharp. 

Slight. 


Sharp. 

Slight. 


Sharp. 

Slight. 


Feeble. 

Slight. 

Sharp. 

Slight. 

Feeble. 


Rbmakki. 


No sound. Not so severe at first, but finished 
with a strong jerk fiom W. 

Distinct sound before shock. 


Sound very plain. 


Rumbling sound, very plain, before and toward* 
the end of the shock. 

No noise. 


(Within | hour after this, four feeble shocks were 
each lasting 3 to 5 s.) 


Sound was very plain and finished 2 or 8 s. 
bcfoie the shock began. 


From September 28th to the afternoon of October 8th, 1 was in Maophlang, and as I saw that 
the records were kept there. 1 did not keep any myself. But 1 noticed these differences between 
the shocks there and at Cherrapunji—(O They came from a point which was genetally 
more to the W. than in Cherrapunji. (2) The accompanying sound was much more pro¬ 
nounced. The majority of shocks at Cherrapunji are not accompanied by any appreciable 
sound, and when it is, it is generally before the shock, and invariably passes off befoie the end 
of the shock. 1 have not yet satisfied myself that we have any sound in Cherrapunji without 
a shock, though it is quite possible that we have had such sounds here which were put down 
by me to thunder, which has been common the last few weeks. In Maophlang, on tne other 
hand, the sound was much more prolonged. Lying on a mattress on a plank flooring I could 
hear the sound sometimes for nearly a minute before any shock would be felt, and 1 could often 
hear the sound, when standing and when lying down after I could not feel any vibration. I 
often heard the same sound without feeling any vibration whatever. (3) Within about aoo 
yards of the D. B., which had fallen down, and nearer other masonry buildings which had 
also fallen down, there is one chimney standing and not a crack in it, aa far as I could see ftom 
outside, and not a ctack in the plastered reed wall of the same house. 
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In the early morning a severe shock for x£ or am* 


N. N. W. 

N. W. Distinct sound for a few seconds be foie 
shock. 'there were some feeble tiemors for 
some 30 s. afterwards. 


Premonitory sound plainly heard from W or 
W. S. W. 

Premonitory sound very plain for some 5 s. 
before the shock. 


(No shocks felt.) 

Surarim. 

Sound very plain before, during*and after the 
shock appeared to have ceased. 1 was in 
Surarim (eight miles from Cherrapunji on the 
Cherra-Shillong cart road) when I felt this 
shock. The charactei of the sound reminded 
me strongly of the sound as heard in 
Maophlang. 

Sound very plain. 

Sound heard 10 or 15 s. before the shock was felt* 

No sound. 

Cherrapunji. 

Sound plain for 10 or 20 s. before the shock. 
The sound accompanying this last shock was 
loud, but it differed in character from the 
sound heard in Maophlang and Surarim. At 
those places it is more awe-inspiring, and 

K artakes more of the character of the sounds I 
eard at Shillong, June iztb. The best way 
I can describe the difference is by saying (using 
a term common in medicine) that at those „ 
places it is more amphoric). 

No sound. This was made up of two long shocks 
with a lull for about ( ? ) 2 s. between them* 


Slight sound. 
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Sound heatd, but I was not quite sure whether it 
was distent thunder. 


Thought 1 felt very feeble tremors for some 
minutes after this shock. 

About 6 a.u. a sharp shock for i| or 3 m, 


Sound very plain for some seconds previous to 
the shock. 

(Fine guessed.) 


Premonitory sound plain. 


Premonitory sound, plain for about lo 1 
before shock. 


Very sudden. 

Sound heard for some 5 s. before shock. 

There was sound very plain for nearly a minute 
before a short feeble shock ; the sound conti¬ 
nued lor about 20 seconds more when the sharp 
shock came. 

Sound plain but not loud, with very feeble tremor 
for nearly a minute before the jerk. 

* • # # • 

From W. Sound heard plainly from W for about 
■J minute before the shock. 

Laitlynkot. 

I was told that a sharp shock occurred about 
daybreak. 

About 10 seconds before the shock I heard a loud 
noise like the report of a cannon, louder than 
anything 1 have heard since June is. Sound 
and shock seemed to come from S. E. 

Two sharp shocks awoke roe during the night 
and they were accompanied by k good deal of 
notse. 

Shillong-. 

Very feeble premonitory sound. 

Mo shocks noticed. 

Sound plain. 


(Being away from home I was unable to give a fuller account of the fortnight ending 
>ber 30th.) 


October 30th.) 
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Oat*. 


Nov. 19 

»* 30 


• » 33 

» S 3 


Time. 


31 

9 


Dura¬ 

tion. 


* m. 


* „ 

30 


Severity. 


Slight. 


Severe 

Slight 

Feeble 


Severe illness prevented my keep: 
from 24th to 29th. 


Remark s. 


Laitlynkot. 

the day heard the sound of 
aho 


39 


*» 3o 
Dec. 1 


#1 J • 

w 4 * 

e 5 • 

», « . 


.. 8 


M >0 


11 

12 


«3 

14 


8 

II 

21 

21 

8 

9 

*4 

21 


16 30 
9***3° 


14 o 

20 o 
31 30 

22 ( 5 

30 45 


33 s 


6 30 
o 10 


7 o 
9 15 


3° 

20 

20 

15 

20 

*5 

>5 

IS 

20 


13 M 

ii m. 


40 s. 
15 M 
5 »» 

10 „ 

5 11 


5 11 


Severe. 


Slight 

Sharp 

Slight. 

Sharp 

Slight. 

Feeble. 

Slight. 

Sharp. 

Slight. 

Slight. 

Sharp. 


Slight 
F eeble 
Slight 
Sharp 
Feeble 


Slight 


Several times during th 
distant rumbling, but no shock was felt. 

Ditto ditto. 

Cherrapunji. 

No sound heard. 

Ditto. 

Ditto. 

ng any records of the shocks, which I felt very often 

Several shocks were felt, but none recorded till 
this. 

No shocks noticed. 

Ditto. 

Sound plain. 

Ditto. 

Sound plain. 


Slight. 


(A shock about 3 A. m.) ^ 

(A sligh t shock after day-light). 

Laitlynkot. 

Sound very plain. 

Ditto. 

Sound very plain before and after the shock. 
Sound very plain betore the shock, 
bound very loud before the shock and approach¬ 
ing the sound of thunder more than usual in 
Laitlynkot. 

Sound very loud before and after shock, par¬ 
taking of the character of sound with shock of 

845P.M. 

Sound plain. 

Cherrapunji. 

Sound plain. 

(A sharp shock during the night). 

Laitlynkot. 

Rumbling sound heard several times during the 
evening, but no shock felt. 

No shocks felt. 


No shocks felt, but several loud rumblings 
heard. 
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Loud rumbling heard for several seconds before 
and after the shock. 

Loud rumbling but no shock felt. 

Ditto ditto. 

Some few more rumblings heard during the day* 
Two slight* shocks between 7 and xo a.m. and 
slight rumbling. 

Slight rumbling heard. 

Sound plain. 

A rumbling sound for 5's., but no shock felt. 
Ditto for 10 s. 

Ditto for 5 b. 

Two booms within 3 s. of each other, the last 
being the stronger. The shock hardly felt 


A dull rumbling sound, but the shock very feeble; 
Loud rumbling noise, but no shock felt. 

Failed to keep an account of several feeble 
shocks felt. 

Ditto ditto. 

Few feeble shocks felt in the early part of the 
day, but failed to keep any account of them. 
No noise. 

Sound plain, shock came on suddenly and sharp 
and passed off gradually. 

Noise present. 

Very feeble, slight rumbling sound heard in the 
distance. 

Very feeble tremor, slight rumbling sound heard 
in the distance. 

A rumbling noise for a few seconds, but 'no 
shock or tremor felt. 

A loud rumbling for half a minute, accompanied 
by a very indistinct tremor. 

Ditto for it minute* but no tremor felt. 

Sound plainly heard for about 1 minute. 

Maophlang;. 

Sound very plain. 

Very feeble, slight sound. 

Ditto ditto. 

Slight sound heard for 10 or 15 s. before the 
shock. 

Very feeble sound. 

Sound heard for 5 or xo 0., but no shock felt* 
Slight sound heard. 

Ditto. 

Ditto. 

Slight sound heard, but no shock felt. 

Sound heatd, but not loud. 

No shocks felt. 

Laitlynkot* 

Several feeble shocks during the night. 

Sound heard, but not loud. 

Ditto. 

Slight sound heard. 

A rumbling noise for about xo seconds. 
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The noise slight. 

A slight sound for about 5 s„ but ho shock felt* 
Ditto ditto. 

Ditto ditto. 

Sound before and during the shock. 

Sound without shock. 

A sound heard for a few seconds, but no shock 
felt. 

Sound plain. 

A sound hd&rd for a few secotods, but no shock 
felt. 

Ditto ditto. 

Sound plain, but not loud, before, during and 
after the shock. 

One short feeble shock about x p.m. 

Two jerks from S. E. Sound plain but not loud 
before, during and after the shocks. 

Loud sound before, during, and after the shock, 
but louder before it. 

Sound loud at first, then it died off for a or 3 
s. and came on again. The shock was felt 
during the first sound. 

Sound heard, but not very loud. 

Ditto ditto. 

A sound heard for about 10 s. 

Heard two or three rumblings during the night, 
and one sharp, but short, shock about 5 or 6 
in the morning. 

A sudden boom followed by a sound of the usual 
character for about 20 m. but no shock felt. 
Very feeble sound before shock. The heaviest 
part of the shock lasted for only about s. 
in the beginning, the rest was only a very feeble 
tremor. 

A slight sound heard for about 30 s., but no 
shock felt. 

Slight sound before the shock. The first part of 
the shock stronger than the remaindei. 

A sound heard for about 10 s. 

A slight rumbling heard for about 10 s. 

Ditto ditto. 

Accompanied by a feeble sound. 

A sound heard for about 10 s. 

From W. sound plainly heard. 

Sound plainly heard before and during the shock. 


loud report geneially heard. The shock began 
feebly and reached its severest point in about 
10 or 15 s., then died off very gradually. 

A distant rumbling sound heard foi about 5 »• 

A feeble distant rumble heard. 

Two feeble shocks felt between midnight and 
1-30 A.M. 

Came on Very suddenly and was accompanied 
only by very feeble sound. 

Similar to the one of 8-45 a.m. in character as 
regards sound, but the shock was weaker. 
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16 

30 

xo 

s. 

Slight 

ai 

5 

„ 


Feeble 

32 

20 

40 



9 

35 

xo 

9 

Slight 

20 

45 

40 

p 

»» • 

23 

5 




»3 

0 

20 

M 

Slight. 

21 

5 o 

3 

»» 

Very feeble 

0 

2 


... 

0 

45 

5 

»» 

Feeble 


Slight . No sound heard. 

Feeble . Sound heard for about 15 s. 

*» ♦ Feeble sound heard. 

Slight • Hardly any sound. 

»» • Sound Sot 10 or 15 s. before the shock was felt. 

••• A distant rumbling heard £01 about ios,j 

Slight. Time about I p.m. 

Very feeble Slight sound heard. 

... A slight sound heaid for 3 or 5 s., but no shock 

felt. 

Feeble . Slight sound heard. 

» • Ditto. Time about to p.m. 

... There were some feeble shocks felt and rumbling 

noises heard dming the day,but 1 was not in A 
position to record them. 

Feeble • ' Sound very plain andiesemblcd the report of a 
cannon. 

•» • Sound loud, but not bursting forth so violently 

as the last one. 

Slight . Sound not prominent; Time about 11*30 A.M. 
»• Time about 1*30 p.m. 

Feeble . Sound heard, but was not loud. 

... A slight sound heaid for about 15 s. 

Feeble • Feeble sound heard. 

Slight . Feeble distant sound. 

... Sound heard lasting about 10 s. and beginning 

like the boom of a cannon. 

Slight • Slight sound before shock. 

Feeble . Slight sound for about 30 s. before the shock 
was felt. 

Slight . Sound plainly heard, but was not loud. 

... A sound heard for about 30 s. 

Slight. 

Feeble • Sound rather loud. 

Slight. 

A sound heard lasting about 30 s. 
m. I Feeble • Sound very loud. 

... A slight sound for about 1 m. 

Very feeble Sound lasted about 1 m. 
n . Ditto. 

Feeble . Accompanied by a slight sound. 

... A sound heard plainly for about 3o s. It gave 

me the impression of coming from the E. 

Severe . The heaviest we have had for a long time, seem¬ 
ed to come fiom S. W.orW. S. W. Began 1 
suddenly and passed off gradually. The sound 
was not very loud. 

... A loud sound for about 1 m ; during the after¬ 

noon a distant rumbling sound was heard 
several times, but as there was a thunderstorm 
passing over us this afternoon, it was impossible 
to know to which disturbance it was due. 

Slight • ■ No sound. 

Treble . Slight sound lasting for about ii m. 

Slight • Ditto ditto 1 m. 

M • Slight sound present. 

... Very feeble tiemor for about xo s. 
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Date. 

Time. 

Dura¬ 

tion. 

Severity. 

Jan. 

30 

2 

30 

40 

s. 

Smart 

w 

30 

11 

40 

4 ° 





17 

0 

30 


Slight. 

»• 

3 * . 

21 

25 

30 

»* 

Smart 

Feb. 

2 

21 

0 

30 

»» 

Slight 

99 

3 

16 

35 

30 


»» 

1* 

4 

30 

30 

.. 


... 



20 

50 



... 



31 

25 

10 

*» 

V. feeble 



33 

*5 

5 


Feeble 



23 

3 o 

5 

11 

19 

M 

S • 


•• 

•* 





9 

0 



Feeble 

If 

8 . 

*5 

45 

40 

11 

Sharp 


I 2 3 o | 
[Owins' to absence f 


40 s. Smart • Seemed to come from W. 

40 „ ,, • Ditto ditto. 

30 „ Slight. . Time about 5 PM. 

30 „ Smart . Good deal of noise, which sounded nearer than 

usual. Shock fiom S. W. 

30 „ Slight • Hardly any sound. 

30 ,, I, . Ditto. 

... ... Feeble rumbling sound heard like distant thunder. 

.. ... Ditto, but stronger and longer, lasting about 

40 s. 

10 ,, V. feeble • Rumbling sound very plain and lasted about 

40 s. 

5 „ Feeble • Sound plain and lasting about 30 s. 

5 „ st • Ditto ditto. 

... , M (From the state of the weather to-day I am in¬ 

clined to believe that some of the sound I heard 
yesterday was due to distant thunder.) 

.. Feeble , Loud noise lasting for about 40 s. 1 he shock 

felt by others, but not by me. 

40 „ Sharp . Sound very plain. 

(Away from home for some days ) 

5 ,, Feeble , Sound vei y plain for about one minute. 

S ,, Slight . Sound very plain for 40 s. 

... ... Rumbling sound for about 40 s., but a shock not 

felt, time about 2-30 P.M. 

10 „ Slight . Slight sound heard. 

... ... A sound heard lasting about 10 s. 

5 ,, Feeble . A loud noise heard for about 30 s. 

5 ,, ,, . Sound very plain for about 30 s., and aftei 5 

or 10 s. another shock feebler than the hr&t, 
with the sound lasting about the same. 

5 „ ,, . Sound very loud for about 20 s. 

from home I was unable to give an account of the shocks that took 


as unable to give « 
place after tnis ]J 


Sound slight 

Composed of two shocks following one another 
with an interval of about 3 s., but the sound 
(which was not loud) lasted from the beginning 
of the fiist to the end of the second without any 
break. 

Sound slightly louder than with the last shock. 

Loud rumbling sound lasting for about 1 in. and 
the shock occurred about the middle of it. 

A slight rumbling sound like distant thunder for 
about 10 8 but no shock. 

Ditto ditto. 

Loud rumbling sound lasting about 1 m. 

'Loud rumbling sound for about 30 s., but no 
shock. 

Accompanied by a feeble sound. 

A loud rumbling sound for about 40 s„ but no 
shock. 

Slight sound heard. 

Accompanied by a sound. 

Rumbling sound, plain for about 40 s. 

Rumbling sound slightly heard for about 40 
s.» but no shock felt 

(Time guessed), a shock felt. 


( 55 ) 



GREAT EARTHQUAKE OF iBgp 



Sound plain. 

Ditto. 

Sound plainly beard. 

Rumbling- sound very plain (time only guessed). 

Rumbling sound heard for about 35 s., loud and 
distant (time guessed). 

A loud rumbling sound heard for about 30 
or 40 s. This gave me the impression of 
being much nearer than the sound has gene¬ 
rally been. It was more of a crash (time gues¬ 
sed). 

Loud rumbliug sound heard, having the charac¬ 
ters of the last. 

Sound plain for about 20 0. 

No appreciable sound. 

Ditto. 

Slight sound heard. 

Rumbling heard before and during the shock. 

No sound. 

Slight sound heard, which seemed to come after 
the shock was felt (the time may be wrong, ao 
or 30 minutes.) 

Very feeble sound. 

Feeble sound, like that of distant thunder heard 
for about 25 s. before, and about 15 a. 
after, the shock. 

Slight premonitory sound, like distant thunder. 

Premonitory sound a little louder, and the shock 
more pronounced than the last, but the sound 
did not last so long. 

Very feeble sound heard. 

No sound. 

Slight sound. 

Sound heard (time guessed). 

No sound. 

Began without any warning in a sudden sharp 


a feeble tremor, then by stronger oscillations, | 
think, from the west or north-west. Hardly any 
sound heard. 

Very slight sound. 

Hardly any sound. 

Sound heard, but it was not very loud. 

Slight tumbling sound heard. 

No sound. 

Ditto. 

Accompanied by a loud sound. 

Ditto. ditto. 

Very feeble sound heard for about 30 s. I 
cannot be sure about feeling any tremor. 

Accompanied by a slight sound. Began with 
feeble tremors, which lasted about 35 a., then 
the sharp shock lasted about 10 a., passing off 
gradually in another 5 s. or so. 

Feeble sound heard. 
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Date. 

Time. 

Dura¬ 

tion. 

Severity. 

Mar. 

23 

„ 

34 

O 




» 

«4 

. 

0 

SO 

3 «. 

Feeble 

. 




0 

40 

5 .1 

_H 


99 

35 

* 

16 

1 

a 

Sharp 

• 

»» 

26 


•3 

■ 


Feeble 





22 

PTl 

M 

Sharp 



27 

• 

0 



* 




4 

0 

50 „ 

99 

. 




33 

0 

30 „ 

99 

» 

•l 

as 

* 

• 

• 







6 

35 

5 11 

Sharp 

. 




21 

30 

... 



if 

29 

• 

. 

. 

... 






12 

35 

20 ,» 

Slight 

, 

M 

So 

• 

18 

10 

lo „ 

99 

. 



31 

45 

v m. 

Severe 

• 


31 

. 

32 

50 

1 11 

Sharp 


April 

1 

# 

2 

15 

40 s. 

99 

• 




>7 

35 

5 11 

Feeble 

. 

11 

3 

* 

*' 

*• 

... 



11 

4 

# 

12 

35 

to „ 

Slight 

. 

11 

5 

* 

• 

•• 







7 

0 

*5 99 

Slight 





f 1 
r 1 2 * * * * * * * * * * 13 

30 

S 

to „ 
IO „ 

Feeble 





»3 

lo 

5 ii 






16 

35 

10 „ 


• 

99 

6 

. 

11 

«5 

40 „ 

Slight 

. 




«5 

0 

to „ 

Sharp 

. 

99 

9 


*7 

O 

40 ,, 

Slight 

• 

99 

10 


*9 

55 

30 „ 

11 

• 

99 

11 


33 

5 o 

30 „ 

99 

• 

99 

13 


*4 

So 

*5 11 

99 

• 

99 

99 


>7 

0 

30 „ 

99 

. 

99 

13 


31 

35 

30 „ 

99 



Remarks. 


Feeble sound heard for about 5 s. 

A slight sound heard. 

Very feeble sound heard. 

No sound. Began with a sudden jerk which 
lasted about 5 s. and died off gradually* 
and towards the end again the tremors became 
moie distinct. 

Slight rumbling sound. 

Slight rumbling sound for about 5 s. 

Accompanied by slight noise. 

Do. (Time and duration guessed.) 

No sound. 

Between midnight and 4 A.M. I felt two shocks* 
one of them must have lasted about 1 minute 
and was sharp. 

Aloud rumbling sound for about 15 or 30 s. 
before the shock. 

A distant rumbling sound for about 10 s. (as 
it thundered in half an hour afterwards* this 
sound may have been due to that). 

1 was told that a shock occurred during the 
night, but 1 did not feel it. 


Feeble noise accompanied it. 


1 have an impression that there was another 
sharp one a short time after this. 

No sound. 

Not long after 3 p.m. (exact time forgotten) a 
slight shock was felt for 15 s., but the sound was 
not a prominent teature of it. 

No sound. 

Soon alter midnight there was a slight shock. 

Some time between that and 5 A.M., there were 

2 sharp shocks within a few seconds of each 
other, accompanied by a good deal of sound. 
Each shock may have lasted 20 or 30 s. 

Accompained by a slight sound. 

Rumbling sound very plain. 

Rumbling sound very loud. 

Slight sound. 

Came on with a sudden jerk and passed off al¬ 
most as suddenly. 1 he sound was not loud, 
but seemed nearer than usual. 

Sound plain, but not loud, several seconds before 
shock. 

Preceded by a loud rumbling noise. 

Soundpresent during the Bhock. 

Very little sound. 

Ditto 

Ditto 

Ditto 

Began, without any sound, as a feeble tremor, 
which lasted some 20 s. before the stronger jerk 
came. This jerk seemed to be double, each part 
of it lasting a very short time. 


( 57 ) 

























5* 


GREAT EARTHQUAKE OF 1897 


Severity. 



Accompanied by a slight sound. 

No sound, but a feeble tremor for about 30 
s before, and 15 a. after, the shock, beginning 
and pawing off very gradually. 


. No sound. 

No sound. Between 8 and 11 a.m. 

, No sound. 

No sound. Between 5 and 6 A.M. 

No sound. 

A feebla rumbling for a few seconds (distant 
thunder ?). 

A shock was felt by some people about mid-day 
who Baid it lasted a pretty long time. 

No sound. 

Ditto 

Ditto 

Between 1 and 3 a.m. felt 3 slight shocks accom¬ 
panied by slight rumbling sound. It is quite 
possible that some of them were due to thunder. 
Very feeble sound. 

Ditto 
No sound. 

Ditto 

Ditto 

Pieceded by a very feeble rumbling sound for 
about as s. 

No sound. 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Very feeble rumbling sound heard. 

Preceded by a feeble rumbling sound, which 
lasted about 25 or 30 s. before the shock 
was felt. 

No sound. 

Very feeble sound. 

No sound. 

No sound. 

Ditto 

Preceded by a very faint rumbling. 

Preceded by a loud rumbling sound which lasted 
about 20 s. 

For about 40 m. 

Two rumbling sounds within a few seconds 
of each other, the latter sound accompanied 
by a very feeble shock, which lasted some 2 
dr 3 s. 

About 12-30 or l P.M. A slight shock came on 
suddenly and lasted about 3 s., but a very 
feeble tremor lasted some 10 or 15 s. after. 
No sound. _ __ 
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Date. Time. Severity. 


Remarks. 



Attended by a slight rumbling sound. 

Sound plain, but not loud, for about 20 s. before 
the shock. 

Very feeble sound heard. 

Do. do. 

Hardly any sound heard. 

Very feeble rumbling sound before the shock 
was felt. 

N o so u nd. 

Between 6a.m. and xo A.M. there was a slight 
shock. 

Very feeble sound. 

No sound. 

Slight sound. 

No sound. 

Slight rumbling sound heard. 

Rumbling sound* very plain. 


No sound. 

Slight sound heard, 
do. do. 


Sound like that of a rushing wind accompanied 
it. 

Accompanied by a similar sound of wind. 

No noise. 

No sound, 
do. 

I was in one of the valleys near heie at the 
time and the noise of large loose stones falling 
down, where there had been landships, was 
very apparent. No rumbling sound. 

No sound. 

Slight sound heard. 

No sound. 

A slight shock lasting about 10s.felt In the after- 
noon. No sound. 

Accompanied by a feeble sound. 

No sound. 

Slight noise. 

Very feeble sound. 

The rumbling sound very plainly heard* 

'I he sound very plain. 

Nongkrem* 

Between 10-30 p.m. and midnight felt three 
or four shocks, all slight* some accompanied by 
noise, others not. 

A sharp shock. 

Between 7 and 7-20 a.m . Felt two shocks 
accompanied by sound. 

No sound. 

Accompanied by sound. 

Loud noise. (Heard in Mylliem). 
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Date. Time. 1 Severity. 




so 0. Sharp 
5 „ Slight 


1. I Slight. 


M Maophlang* 

No noise. 

Slight noise. 

Between daybreak and 6 a.m. felt two slight 
shocks. 

Loud noise. (Heard in Sayong). 

Preceded by a loud noise (in Mairang). 

Slight sound (between Maiiang and Mao* 

Accompanied by a rumbling sound ( do* ) 
Slight rumbling. 

No sound. 

Do. 

Do* 


Laitlynkot* 

Very feeble sound heard. 

Do. do. 

Preceded by a slight sound. 

No sound. 

Accompanied by a slight sound. 

Do. do. 

No sound. 

Do. 

Do. 

Preceded by a loud noise. 

Thought 1 felt several very feeble shocks betweerf 
mid-day and sunset, but as it was thundering 
at the time I was not sure of them. 

No sound. 

Do. 

Accompanied by a rushing sound like wind in a 
forest. 

Rumbling sound very plain. 

Do. do. 

Do. do. 

Feeble rumbling sound. 

Do. do. 


Preceded by a long rumble* 

(About! a slight shock. 

A slight rumble heard. 

Do. do. 

Between 1 and 5 p.m. felt 2 slight shocks. 
Proceeded by a rumbling sound for about xo s* 
Very feeble sound heard. 

A loud rumble for about 30 seconds, but I felt no 
shock, but a person sitting in the house at the 
I time declared he felt. 

Slight sound. 
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6 1 




June aa 
ti a 3 


13 35 ao s. 

16 15 30 „ 

33 40 IS „ 

33 10 2 m 

6 30 10 s. 

7 30 5 » 


16 15 1 m. 

9 50 10 s. 


Preceded by a'sound for about 1 m. It appear* 
ed like two shocks with an interval of about l m, 

Preceded by a loud noise for about 1 m. 

About 13-30 P.M. a feeble shock accompanied by 
a slight noise. 

Preceded by a sound. 

The sound of heavy rain prevented me to hear 
any rumbling sound if there was any. 

No sound. 

Do. 


18 15 40 „ 

33 5 ao ,, 

I o ... 

IO 15 >0 H 

14 40 40 „ 

15 45 5 m 

16 30 15 

16 50 3 „ 

19 o 5 >» 

7 6 10 s. 

18 30 t ro. 

30 45 3o s. 
13 50 5 „ 


6 45 40 » 

9 30 5 m 

18 55 10 ,, 

4 35 40 « 

19 3 o S »» 

17 So 40 

30 50 IO „ 

31 30 30 » 

20“ 15 5 M 

14 *5 18 1, 

16 30 5 ,, 

8 45 10 ,, 

18 10 10 „ 


21 30 15 


I Very feeble 


Preceded by a loud noise. 

Do. do. 

(About) a slight shock felt. 

Accompanied by a feeble rumbling sound lasting 
for about 1 m. 

Preceded and accompanied by a loud rumble. 

No sound. 

Preceded and accompanied by a sound. 

Do. do. 

Do. do. 

Do. do. 

No sound. 

Do. 

Slight sound. 

Sometime between midnight and 4 a.m. there was 
a slight shock. 

Came on suddenly without warning. No sound. 
Preceded by a loud sound like that of a rustling 
wind. 

No sound. 

Preceded by a loud rumbling sound for about 
40 s. 

No sound. 

Do. 

Very loud rumbling sound. 

Accompanied by a slight rumbling sound. 
Feeble sound accompanied it. 

Accompanied by a slight sound. 

Between 3 and 4 a.m. felt two feeble shocks. 

No noise. 

A noise preceded it for about 15 s. 

No sound* 

Do. 

Do. 

Do. 

Preceded by a feeble rumbling sound for about 
10 s. 

Began suddenly with a thump underneath one 
and afterwards died away gradually. No noise. 
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Date 


Time. 

Dura¬ 

tion. 

Severity. 

Remarks. 

July 28 








Between 7-30 aad 9 a~sc . a slight shock was felt 










for about io seconds. No sound. 


30 

s 

20 

40 

10 

a. 

Feeble 


No sound. 


31 

# 

16 

50 

10 


Slight 

. 

No sound. Was told that a feeble short shock 










occurred a few seconds before this one, but did 










not feel it myself. 




20 

40 

3 


Feeble 

• 

No sound. 

Aug 

• 1 

. 

12 

30 

1 

m. 

Sharp 

• 

Do. 




>3 

10 

10 

8. 

Slight 


Do. 





.. 





Rumbling noises were heard several times during 










the day, but 1 thought at the time that they 










were due to distant thunder. 




22 

So 

5 




Accompanied by a long rumbling sound similar 










to those heard several times during the day. 


a 




* 




About 5 a m. a slight shock was felt. 




21 

30 

5 


Feeble 

. 

No sound. 


3 

. 

7 

0 

10 


Very feeble 

Do. 

11 

4 

• 


, 



Slight 


A shock about mid-day. 




* 






Do. „ 7 P.M. 

11 

S 

. 

9 

0 

20 


Sharp 


Feeble sound. 


7 


13 

10 

5 


Slight 


No sound. 


9 

. 

18 

40 

10 


Do. 


Accompanied by a rumbling sound, which came 










on suddenly. 


« 



# 


« 

* 


«««#«• 


18 


1 7 

So 

20 


Slight 


Preceded by a sound for about 40 s. 


*9 


9 

10 

10 


heebie 


Pieceded by a feeble sound 

»» 

21 

• 

8 

30 

20 


Slight 


Accompanied by a feeble rumbling sound. 


23 

# 

0 

35 

40 


rp 


Do. do. 




7 

45 

25 

• 9 

99 


Hardly any sound 

11 

34 

• 

2 

45 

30 

99 

99 



91 

26 


7 

30 

40 

91 







10 

35 

20 


Feeble 






12 

45 

15 


Slight 






16 

45 

1 O 




No sound. 


37 

• 

6 

30 

I 

m 

Smart 


Slight sound. 




11 

45 

lo 

s 

Slight 


Preceded by a sound. 


28 

# 

# 






1 hought I felt a shock about 3 or 4 a.m. 




<> 

0 

*5 


Slight 


No sound. 

p9 

29 

# 

>3 

35 

5 

** 

Feeble 


Do. 




22 

30 

5 


Jf 


Accompanied by a sound. 

99 

31 

• 

6 

30 

5 

99 

Smait 


Do. do. 


a 

. 

20 

50 

10 

9* 

Slight 


Do. do. 




20 

55 

5 

99 1 

Feeble 






3 be- 

10 

99 

Slight 






tween 7 









and 8 







5 


M 

40 

10 

t> 

M 


No. sound. 




*5 

20 

5 


Feeble 


Do. 




22 

O 

5 


Slight 


Preceded by a slight sound. 




22 

30 

10 

M 

Smart 


Do. do. 

#l 

6 


6 

3 o 

>5 


f > 


No sound. 

99 

7 

• 

a 

0 

20 

99 

91 


Slight sound. 
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20 


*5 

•» 

40 

>1 

*5 

M 

EH 

L!L 

" I 


Slight 

Feeble 


»» 


Slight 


99 


»• 


Feeble 

Slight 

Feeble 





Preceded by a loud ndie. 

A slight shock between 8 and io a.m. 


Preceded by a loud rumbling sound. 

Sudden. No sound. 

Sound before shock. 

Do. do. 

No sound* 

Do. 

Shock preceded sound. The latter (which was 
considerable) increased as the shock increased* 
Feeble sound. 

Do. 

I Sound very plain. 

A senes of upwards jerks coming on suddenty 
without sound. 

Distinct sound. 

No sound. 

Preceded by sound. 

Do. do. 

A loud rumbling like distant thunder, but no 
appreciable shock. 

A loud rumbling sound accompanied it. 

A rumbling noise without a shock. 

Loud noise. 

Slight sound. 

No sound. 

Between 7 and 11 p.m. 2 slight shocks. 

Slight sound. 

Feeble sound* 

Sound present. 

Do. (feeble). 

Do. (louder) • 

A loud rumbling for about 40 s. No shock. 
Accompained by a loud rumbling sound. 

No sound. Two shocks, first weaker and 
shorter, the other following q uickly. 

Slight sound. 

Do. 


Preceded by a sound. 
Preceded by a loud noise. 
No sound. 

Sound proceded it. 


Preceded by a distinct sound. 
No sound. 

Loud rumbling sound. 


























AFTERSHOCKS XIV, 


XIV. 

l*ist of aftershocks felt outside the efricent ral tract) front 12th 
June 1897 to 31st May 1898 . 

This list is intended to include only those earthquakes which were felt outside 
the epicentral area of the great earthquake of 12th June. The records from the 
epi cent ral area, owing to the number of shocks, would swell the list to an 
inordinate bulk. Besides this, their frequency was so great for some months that 
in view of unavoidably imperfect time-keeping, it is frequently impossible to decide 
whether the records from two separate stations refer to a single shock, or to two 
distinct shocks, each felt at only one of the two stations. 

The list is divided into three parts—(1) from 13th June to 15th July, for which 
period it is very incomplete ; (2) from 15th July to 31st December 1897, when a 
large number of observers having been interested, it is probably as complete as 
passible, without the use of automatically recording instruments ; and (3) from 1st 
January to 31st December 1898, when, owing to the decrease in the number of' 
shocks, interest was falling off and the record becomes less complete once more, 
though still much more so than in the first period. 

In the first period, besides the records from the epicentral tract, those from 
Rangpur, Kuch Bihar, and K^unia are omitted. At these three places it so hap¬ 
pened that regular records were being kept, two of which have been printed {supra 
Nos. If, III), and their incorporation would give this small tract of country- 
a misleading prominence in the list, which would be far from representing a really 
greater predominance of earthquakes. Moreover, as was shown in chapter X, 
this tract probably lies within or close to the epicentral area, and slight shocks 
which did not extend far were probably common in it immediately after the great 
earthquake. 

The fragmentary records from Dhubri during this period also have not been in¬ 
cluded, but are given, like those from Kuch Bihar, etc., in a separate list (No. VI). 

From Gauhati a number of earthquakes have been reported that do not seem 
to have been felt elsewhere. This place does not seem to have been within the 
epicentre, though it possibly was, but owing to its proximity, a number of small 
earthquakes appear to have originated near it, especially as time wore on after 
the great earthquake. They have not been included in the list, except where there 
is evidence that the earthquake was felt elsewhere too. 

This list has been prepared from various sources, comprising (1) returns from 
all telegraph masters ; and (2) from all station masters, covering the few days 
Immediately succeeding the 12th June; (3) newspaper reports j (4) private corre¬ 
spondence addressed to me in response to circulars asking for information regard¬ 
ing the earthquake of 12th June ; and (5) postcards which have been sent by 
numerous correspondents throughout As^m and Northern and Eastern Bengal. 

The list is necessarily incomplete, especially for the period between 20th June 
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and 15th July. By the former date in many cases records had ceased to be kept 
either on account of the great number or the fewness of the earthquakes, accord¬ 
ing to the nearness or distance of the station from the epicentre, and before the 
latter 1 had not been able to interest a sufficient number of correspondents to en¬ 
sure an even approximately accurate record. 

The authority on which the record is based naturally varies largely in value* 
but it has not been possible to indicate this in each case without making the list 
one of unwieldy bulk. It may be taken, however, that in general the authority is 
sufficiently trustworthy as to the fact of an earthquake having been felt, though 
the times given vary much in their degree of accuracy. 

In the list I have given, first the approximate local time of the shock at its as¬ 
sumed origin inabout long. 91 0 E. ; then follow the stations from which it was re¬ 
corded, or, in the case of the more extended earthquakes, such selection from them 
as shows the extent of the shock. Immediately following the name of the place 
is the time as given in the original record ; local time is indicated by the letters 
a.m. and P.M., Madras time by the letter m., and in this case the twenty-four hours 
system is used, i e., 1 p.m is 13 h., 11 p.m. is 23 h. 

The duration and nature of the shock have not been inserted, as it was found, 
that, however useful this information was for comparison with other records of the 
same observer, the standards of different observers varied so much that it was 
impossible to compare the statements of duration or violence at different stations. 

In nearly every case there can be little doubt that the observations grouped 
together do refer to the same earthquake. In a few cases where two or three 
widely separated stations are grouped together on the ground of an approximate 
accordance in time, it is possible that we have to do with two or three small earth¬ 
quakes approximately coincident in time. In a large proportion of these cases the 
identity of the shock can be established by reference to the records from the 
central area. 

Part I, is June to 15 Jui y. 

June ia « . 17-30 Lalmai, A. B. Ry. (S. Sylhet), 7 mm. after first shock. 

17- 30 „ A B. Ry (S. Sylhct), 16-54 m \ Mirpur E. B. S. Ry. 

(Nadia), 16-45 m, 

18- 40 Tung (Darjiling , about 18 m 

19- 30 Chirirbandar (Dinajpur), 18-54 m ; Rajbari (Faridpur), 

18-50 m ; Nadia, 7-35 p, m.; Rangpur, 8-15 p.m. 

30- 10 Chapra (Nadia), abt. 8-30 p.m*, Rajbari (Faiidpur), 8 p.m., 

Chirirbandar (Dinajpur), 19-30 m j Manngdaw (Akyab), 
*9-5 m. 

31- 40 Going hat, 10 P.M.; Chirirbandai, 30-56 m j Kasba (Tippera), 

9 p.m.; Calcutta, 9-30 p. m., also felt at Bansberia (Hugli) 
and Ku!»t>a. 

22-o Chirirbandar, an -10 m. 

22-50 Jorhat, ii-io P.M.; Chapra (Nadia), abt. 11 P.M. ; Kushtia, 
10-45 p.m.; Mudpoint, 10-3 m. ; Saugor Island, 10-30 p.m. 

Chanderpma (Sonthal Pargannahs) reports eai thquakes frequent through 
the night, and three times strong enough to wake the recorder. 

Mogok reports shocks through the night, 

,, 13 - • 0-15 Rangpur, 13-35 p*m. 5 Mirpur (Nadia), 23-30 m ; Rajbari 

(Faiidpur), 33-30 m ; South Sylhet, midnight. 
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1*30 Dibrugaih, 0-30 m. ; Sibsagar, 1 A.M., Kohimt, l-2o a.m j 

Tespur, 1-30 a>m. ; Kaunia, 0-30 m ; Darjiling ; Sutna, 
between 0*30 and i-o m ; Berhampur, 1 a.m. j Suri, 1 
A.M. ; Rajmahal, 0-30 m ; Naihati (Hughli), midnight; Ra f- 
bari (Faridpur), 1-30 a.m. ; South Sylhet, 1-30 A.M. ; Kin- 
dat, 0-0 m ; Mandalay, 0-15 m, 

3-10 Darjiling ; Chirirbandar (Dinajpur), 1-25 m ; Berhampur, a 
a.m.; Dacca, 2 a.m., two shocks ; South Sylhet, 2-30 a.m,; 
Manipur, 2 a.m. 

3-0 Chirirbandar, 2-13 m. ; Berhampur, 3 a.m., decided. 

3-33 Darjiling j Kindat, 3*58 a.m ; Goal undo, 4 a.m. ; Chirir- 
bandai, 3-10 m j Phultalah (Khulna), 4 a.m. ; Maung daw 
(Akyab), 3-10 m. 

3-o Jorhat, 5-3 A.m. 

5-50 Darjiling, 5-40 a.m. 
d-45 Chirirbandar, 6-0 m. 

8- 40 Golaghat, 9 a.m. j Kaunia, 8-0 m ; Darjiling, 8 A.M., distinct; 

Chirirbandar, 8-15 m ; Rajmahal, 8 a.m. ; Kushtia (Nadia), 
8-35 A.M. j Rajbari (Faridpur), 8 a.m. ; Calcutta, abt. 8-30 
A.M. ; Dacca, 8-30 A.m. ; Comillab (Tippera), 8m; 
Maniput, 7-45 a.m. 

9- 20 Darjiling, 9 a m. ; Kuch Bihar, 9 A.M. ; Kaunia, 8-40 ra. 
ij-o Golaghat,.! 1-30 a.m. * Chanchal (Malda), I0-30 a.m. 

At Chanchal there were eleven shocks before 10-30 a.m,; piobably all the 
above were felt there. 

12-25 Charali ( I ezpur), 12-30 p,m. 

12-so Dibrugarh, 12-20 m ; Sibsagar, 1 pm.; Charali (Fezpur), 
1-30 P.M. ; Kaunia, 12-12 m j Kuch Bihar, ! p.m. ; Darjil¬ 
ing, ; Put mah, midday; Jamaipur, 12-5 m; Bihar, 12-0 in.; 
Gitidih, f2-40 p.m.; llazanbagh, 1-0 p.m., Puiulia, 12-15 
p. M. ; Bard v an, about neon; Berhampur, 1 p.m.; Raj¬ 
mahal, {noon , 11 ugh li, «2-45 P* M ; Bariackpur, 12-45 

P M. ; Ranch Kuru (Midnapur), 1-20 p.m. ; Naldanga (les¬ 
sor), *2-35 p.m. ; Rhultala (Khulna), 12-30 p.m. ; Rajbari 
(Faridpur), 1-30 p.m. ; Bariaal, 12-52 p.m. , Dacca, 1 P m. ; 
Chittagong, t p.m. ; Maungdaw (Ak>rb), 12-15 m j Akyab, 
no time; bort Aij il, 1-21 p.m.; Manipur, 1-15 p.m.; 

Wuntho (Uppei Burma), 13-20; Paletwa (Ak> ab), at mid¬ 
day. 

A shock is reported from Mogok at 12-15 noon ; unless the time is very 
much out, this must have come fiom a diffcient centie. 

14-0 Dibrughar, 130m; Sibsagar, 2 p.m. 

>4-20 Sibsagar, 2-30 p.m. ; Joihat, abt* 2-2 p.m.; Rangpur, 
a-«o p.m. 

14- 30 Jorhat, abt. 2-40 p.m. 

15- 40 Sutna, abt. 15-0 m. 1 his must be from a different centre 

or the time very much in enor. 

17-10 Kaunia, 16-25 m ; Kuch Bihar, 4-45 p.m. ; D?kshinbagh, 
A. B. Ry. (S. Sylhet), 16-33 m ; Darjiling, 5 p.m, 

■9-30 Rangpur, 7-20 p.m.; Rajmahal, 8 p.m. 
ai-33 Rangpur, 9-20 p.m. ; Chittagong, 9-30 p.m. 

22-45 Kaunia, 32-10 m ; Rajmahal, 10 p.m. ; Murshidabad, >0-30 
P.M. , Calcutta, 10-40 p.m. ; Kushtia (Nadia), 10-40 p.m. 
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great earthquake of 1897. 

0-45 Kaunia, 23-12 m ; Rangpur, 12-17 A.ll.j Darjiling, is 
p.si. ; Giridih, 12-40 p.m.; Gaya, between 11 and 12 p.m.j 
Chandarpura (Santal Parganas), abt. a a.m. j Ber- 
hampur, between 11-30 and 12-30 p.m. ; Calcutta, 0-47 
a.m. ; Bongong (Jess ore), ia-45 p.m. ; Kushtia (Nadia), ta 
P.Si. ; Goal undo, ia-30 p.m. ; Kasba (Tippera), midnight y 
Maungdaw (Akyab), 23-0 m. 

*-30 Rangpur, 2 a.m. ; Ghara (Darjiling), 2-1301; Darjiling* 

3 a.m. ; Rajmahal, 2 a.m. 

5-45 Jorbat, daybreak*; Dakshinbagh, A. B. Ry. (South Sylhet), 
5-0 m. 

7-50 Golaghat, 8-15 a.m. ; Kohima, 7-5 m ; Kaunia, 7*1 a m j 
Kuch Bihar, 7-30 a.m, ; Rangpur, 8-13 A.m. ; Gaya, on 
Monday morning ; Kushtia (Nadia), 8-8 a.m. ; H&Hakandb 
8 a.m. 

12- 35 Kaunia, 11-50 m ; Rangpur, ia-io p.m. 5 South Sylhet, 

I p.m.; three distinct shocks ; Pinlsbu, noon ; (this last prob* 
ably comes from a different Centre). 

14-30 Rangpur, 3-15 p.m. ; Darjiling, a-40 P.M. ; South Sylbet, 

4 P.M. 

> 9-55 Kaunia, 18-10 m, ; Berhampur, abt. 7 P.M. 

20-10 Darjiling, 8 p.m. 

22- 30 Kohima,21-48 m; Rangpur, 10-7 p.m.; Saraghat, E. B. 

Ry., abt. 22-0 m; Birbhoom, abt. n p.m. 

Beihampur repoits “ almost constant tremulous motion *• throughout this 
day. Jorhat reports slight shocks throughout the day. 

3-0 Kaunia, 2-15 m ; Kuch Bihar, 2-30 A.M. ; Rangpur, 3-7 
A.M.; Darjiling 3 A.M. 

10-0 South Sylhet, 10 a.m. 

32-45 Kuch Bihar, JO-45 p.m* ; Ghoom (Darjiling), 22-15 m. 

24-0 Kuch Bihar, 11-05 p.m.; Darjiltug, 11-45 p.m.; Narainganj, 
midnight. 

1-30 Kaunia, 1-2 m ; Darjiling, X-45A.M. 

a-43 Dakshinbagh, A. B, Ry. (South Sylhet), 2-0 m. 

4- 40 Kaunia, 3-55 m ; Darjiling, 4-30 a.m. 

9 -o ,« 8-13 m ; Jorhat, 9AM.; smart. 

13- 10 ,, 13-30 m, ; Kuch Bihar, 11-53 a.m. ; Murshidabad, 

between 11-30 and 12 a.m. 

23- 50 Kaunia, 23-14 mj Kuch Bihar, 11-40 p.m.; Ghum (Dar¬ 

jiling), 22-15 m ; Berhampur, notime; Dacca, 11-50 p.m.; 
Kasba (Tippera); abt. 10 p.m. ; South Sylhet, two shocks 
between 13 and 1 at night. 

•-40 Kaunia, 1-55 m; Kuch Bihar, 3-10 a.m.; Rangpur, 2-5 

a.m. ; Berhampur, no time ; Dakshinbagh, A. B. Ry. 
(South Sylhet), 3-0 m. 

5- 10 Kaunia, 4-30 m ; Rarapur (Nowgong), 5-30 A.M. 

7-10 Murshidabad, 7 a.m. 

15-0 South Sylhet, 3 P.M., smart. 

22-15 Kaunia, 13-30 mlj South Sylhet, midnight, feeble. 

16*10 Dhubri, 4 p.m. ; Kaunia, 15-44 m; Darjiling, 4-15 p.m. 

18-30 Dhubii, 6-10 p.m Kaunia, 17-46 m ; Kuch Bihar, 6 P.M. 
Darjiling, 6-15 p.m. ; South Sylhet, 6 p.m. 

Murshidabad icpoits ** tremors'at intervals. ** 
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June X 9 • 4 ” 5 <> Dakshitibagh, A. B. Ry. (South Sylhet), 4-0 m. 

6- 15 Dhubri, 6-8 A.M. ; Kaunia, 5-3501 ; Kuch Bihar# 6*18 A.M. ; 

Tung (Darjiling), 5-38 m ; Purneah, 5-30 A.M. 

18-4 Kaunia, 8-0 m ; Darjiling, 6-15 p.m. 

ao-30 Kaunia, 19-30 m ; Kuch Bihar, 8-30 p.m. ; Ghum# 19-4 5 m ; 

Noakhali, about 7 p.m* 

33-35 Jorhat, 10-30 p.m. ; South Sylhet, 11 p.m. ; Silchar, 10-30 p.m. 

15- 30 Barrackpur, abt. 3-30 p.m. ; slight. 

This earthquake, reported by Major H. D. McIntyre, 8th Madras Infantry, does not seem 
to have been reported from any other station. At 5-15 p.m., a very severe shock was felt at 
Shillong and throughout the Garo Hills and Lower Assam. 

June 20 . 4-35 Jorhat, 4-30 a.m. 

,# 21 • 0-25 Kaunia, 23-40 m ; Ghum (Darjiling), 33-40 m. 

2- 0 Dhubri, 1-55 A.M. ; Kuch Bihar, 1-20 a.m.; Ghum, about 

1-0 m. 

28 • 13*30 Kaunia, 13-0 m ; Berhampur, 1-25 p.m. 

I9-10 Goal para, 7-5 P.M; Kaunia, 18-52 m ; Darjiling, 18-46 m ; 

Purniah, 6-45 P.M. ; Berhampur, 7 p.m., the most severe 
since 13th; Bardwan, 18-53 m; Calcutta, South Sylhet, 
8 P.M. 

33-40 Bardwan, 81-50 raj Bansbaria (Hugli), 12 P.M.; South 
Sylhet, 11 p.m. 

„ 23 . 3-0 Kaunia, 1-15 m ; Sonamganj (Sylhet), 3 A.M. ; South Sylhet, 

3 A.M. 

3- 0 Darjiling, 4-13 »# slight. 

19-30 Kaunia, 18*50 m ; Kuch Bihar, 7-5 P.M.; Darjiling, 7-16 P.M. 
m 24 . 1-50 Jorhat, 2 A.M. 

3-50 „ 3 A.M. 

7- 30 Calcutta, 7-30 A.M.(?) 

16- 10. Kaunia, 15-33 m ; Kuch Bihar, 4-10 p.m ; Darjiling, 3-55 P.M.; 

Berhampur, 4 p.m.; Daragaon (Sylhet), 4 p.m. 

,, 35 . 5*0 Ghum (Darjiling), 4.13 m. 

21-30 Dhubri, 9-11 p.m.; Kuch Bihar, 9-10 P.M. ; Berhampur, 9-3 
p.m.; Darjiling, 9-10 p.m. 

,, 26 . 19-10 Kohima, 18-30 m, rather severe, dislodged some plaster. 

„ 27 • 6-0 Jorhat, daybreak. 

33-30 Kohima, a 1-50 m ; Kaunia, 21-55 m ; Kuch Bihar, 10-25 p.m. ; 

Jaipur Hat (Bogra), 10-15 m ; Berhampur, between 10-30 and 
11 P.M. ; Calcutta, 10-19 p.m. 

„ 38 . 1-30 Lakhimpur, 1-30 a.m. 

3-20 Jorhat, 3-30 a.m ; Kuch Bihar, 3-10 a.m. 

15-50 Jorhat, 4 p. M.; Kuch Bihar, 3-43 p.m. 

July a • ii-3o Jorhat, 11-30 a.m.; Kaunia, 10-29 m ; Narainganj, 1T-30 a.m. 

,#4 • 19-50 Baxa, 19-6 m. 

„ 7 • 21-xo Kuch Bihar. 

„ 8 • 8-10 Kaunia, 7-15 m ; Dewan Hat (Rangpur), 7-33 m, very distinct, 

waves of ground quite visible ; Kuch Bihar, 7-45 a.m., smart; 
Berhampur, about 8 a.m. 

##9 • * 3 -o Kaunia, 12-15 m.; Kuch Bihar, 13-50 p. M.; Jaipur Hat (Bogra), 

12-25 p.m.; Murshidabad, 12-45 p.m. 

,, 10 • Two shocks in the afternoon at Nilphamari. 

„ 12 . 11-10 Kaunia, 10*32 m ; Kuch Bihar, 11 a.m.; Jaypur Hat (Bogra)* 
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10-42 a.m.; Berhampur, tx A.M., a strong suspicion of an 
earthquake. 

July 15 

. si*o Bindukuri (Darrang), 8-37 p.M.; Kaunia, 20-20 m; Rangpur, 


8-41 p.M., with sound. 




Part II. — 16 July to 31 December 1897. 

July 16 

. 5 -o 

7-0 
14-50 

Rangpur, 5 a.m. ; Kuch Bihar, 5-30 A. M. 



m 3-45 p-*- 



17-0 

„ 4.52 P.M. 

$» 

I 7 

. 14-15 

Darrang, 2*15 p.M., violent, but momentary, accompanied by 




local noise as of subterranean guns ; Kuch Bihar, 2-16 p.M.; 

Kangpur, 2-20 p.m. 




South Sylhet, a long gentle tremor lasting a minute on night 




of I7th-r8th Inly. 

*• 

18 

. • 16-50 

Kaunia, 16-18 m j Rangpur, 4-50 P.M.; Maimansingh, 5 P.M. 



34-0 

Kaunia, 23-20 m j Rangpur, 12-30 a.m. ; Kuch Bihar, mid¬ 




night ; Munshtbazar (Sylhet), 12 midnight. 

• » 

IV 

• 4*30 

Jorhat, 4-30 A. M. 



5-30 

Kuch Bihar, 5-30 A M. 



7-0 

Sibsagar, 7-5 a.m.; Joihat, 7 a m Salona (Nowgong), 7 a.m. ; 




Tezpur, 6-45 am.; Kuch Bihar, 6-40 a.m. ; Rangpur, 6-45 
a.m. ; Bogra, 6-48 a m.; Maimansingh, 7 a.m.; Munshibasar 
(South Sylhet), 7-20 a.m. 



8-0 

Maimansingh, 8 A.m. 



1 1-0 

„ 11 a.m. 



11-30 

Kuch Bihar, 11-30 a.m. j Rangpur, 11-30 A. M., with sound; 




Dinajpur, 11-30 a.m. 



11-40 

Kaunia, 11 m. 



13“45 

Rangpur, 1-45 p.m.; Munshibasar, 1-30 p.m., feeble. 



ao*3o 

Kuch Bihar, 8-30 p.m , smart ; Rangpur, 8-35 p.m.; Dinajpur, 




8-30 p.m. , a smart shocks; Bogra, 8-30 P.M.; Sajirganj, 
8-40 p.m, ; Maimansingh, 8-43 p.m. 



32-15 

Kaunia, 31-30 m. 



33-0 

Munshibazar, lx P.M. 

M 

90 

. 5-45 

Darjiling, 5.45 a.m. ; Dinajpur, 6 A.M. ; Bogra, 6 a.m. 



6-45 

Salona (Nowgong), 7-5 a.m.; Tespur, 6-45 A.m*; Kaunia, 




6-15 m ; Rangpur, 6-27 A.M. 



8-30 

Sitajganj, 8-30 (?) A.M. 



10-0 

Maimansingh, 10 A.M. 



*3-45 

„ 12-45 M*. 



13-50 

Rangpur, 1-44 p.m. 



20-15 

Maimansingh, 8-15 p.m. 



31 -30 

Darjiling, 9-35 P.M (?) 



33-30 

Maimansingh, 10-30 p.m. 


St 

* 7 *o 

Maimansingh, 7-10 a.m. 



9-30 

Dinajpur, 9-30 a.m. 


is-o Maimansingh, la (noon). 
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14-15 Maimansingh, 3*15 p.m. 

14-30 Haldiba ri ( Kuch Bihar), 13-55 m ; Kuch Bihar, a-30 P.M, 
Rangpur, 2-35 p.m. ; Dmajpur, 2-30 p.m. 

21- 30 Kuch Bibar, 9-30 p.m. ; Rangpur, 9-35 p.m. ; Baxa Duars, 9-30 

p.m ; Darjiling, 9-45 i P.M Haldibari, 20-55 m I Dinajpur* 
9-30 p.m. ; Sirajganj, 9-30 P.M. 

0-30 Rangpur, 0-23 a.m. 

6-30 Haldibari, 5-40 m. 

9-0 Maimansingh, 9 a.m. 

20*0 ,, 8 P.M. 

22- 30 Rangpur, 10-35 p.m. ; Dmajpur, 11 p.m. 

33-55 », 11-30 p.m. ; Kuch Bihar. 

7- 0 Maimansingh, 7 a.m. 

9-0 „ 9 A.M. 

11- 30 Rangpur, 11-26 a.m. 

ta-o „ 12. 

16-0 Kuch Bihar, 4 P.M. ; Sirajganj, 4 p.m. 

16-30 Rangpur, 4-33 p.m. ; Maimansingh, 4-30 P M. 
ai-30 Kaunia, 20-53 m. ; Rangpur, 9-29 p.m* 

6-0 Maimansingh, 6 a.m. 

9-15 Rangpur, 9-13 A.M. 

9- 45 Maimansingh, 9-45 A.M. 

1 0- 0 Kaunia, xo m. 

11- 0 Kuch Bihar, 10-50 A.M Rangpur, 11 A.M.; Comillah, 11 A.M 

9-30 Maimansingh, 9-30 a.m. ; 

*1-0 „ 11 a.m. 

12- 15 Dhubri, 12-15 p.m. ; Kuch Bihar, 12-10 p.m. ; Rangpur, 12*14 

P.M. ; Mymensing, 12-15 P.M. 

12-20 Dhubri, 12-20 P.M. 

■3-30 Comillah, 1-35 p.m. 

16-15 Maimansing, 4-15 p.m. 

21-40 Dhubri, 9-40 p.m. 

22-0 ,, 9-55 p.m,; Bogribari (Goalpara), 10-30 p.m. 

3-0 Kuch Bihar, 3 a.m. 

3-5 Bijni (Goalpara), 3 A*m. ; Dhubri, 3-45 A.M. ;Rangpur, 3-43 
A.M. j Baxa Duars, 3 “ 4 a A.M., severe, movement in long 
waves; Alipur Duars, 3 or 4 a.m. ; Darjiling 3-40 **m. ; 
Jalpaiguri, 4 A.M.; Dinajpur, 3*45 a.m. ; Berhampur, about 

4 A.M. 

4-15 Comillah, 4-15 a.m. 

6-20 Bogribari (Goalpara), 5-40 a.m. ; Maimansingh, 6-20 A.m. 

8- 15 Nowgong, 8-15 a.m. 

ko-o Maimansingh, 10-15 A.m. 

12- 0 Darjiling, noon. 

16-30 Rangpur, 4-25 p.m.; Maimansingh, 5 p.m . 

18-30 Maimansingh, 6-40 p.m. 

30-30 Kaunia, 19-50 m. 

ftt-30 Baxa Duars,9-30 p.m. ; Comillah, 9-35 p.m. 

32-30 Bijni, 10-45 p.m. | Dhubri, 10-25 p.m.; Rangpui, 10-25 p.m. y 
Haldibari, 22 ra ; Dinajpvir, 10-30 p.m.; Maimansingh, 10-30 

P.M. 

32-10 Haldibari, 22-0 1 a.m. 

i-o Maimansingh, 1 a.m. 
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July 27 . 5*30 Kaunia, 5 m ; Jaintiapur, 5-30 a.m. and 5-35 A.M. 

7 - 4 S Rangpur, 7-45 A M. 

9-0 Bijni, 9 A.M. ; Bogribari (Goalpara), 9 A.M. 

1 o-o Gauripur, 10-20 A.M. 

14-20 Fangpur, a-11 p.m. 

9-30 Darjiling, 7-30 p.m. 

22-30 Singribari, 11 p.m. ; Mangaldai, 10-48 P.M. ; Bogribari, 10-25 

P.M. 

24-0 Munshibazar (Sylhet), midnight, feeble, **Barisal guns ** heard 
immediately beforp. 

M 28 • i2-o Dhubri, ia-20 p.m.; Kuch Bihar, ta-to P.M. ; Fangpur, 12-9 

P.M.; Darjiling, 12-10 P.m.; Dinajpur, 11-50 A.M.; Bogra, 

noon; SirajganJ, 12-ao p.m.; Comillah, noon; Jaintiapur* 
noon. 

ia-30 Fangpur, 12-30 p.m. 

14- 0 Bogribari, 2 p.m. 

18-0 Singribaii, 6-10 p.m. ; Bogribari, 5 p.m., slight; Bijni, 6 p.m. 

„ 39 . 1-0 Rupsi (Goalpara), 1-5 a.m. 

3-30 Gauripur (Goalpara), 3-30 a.m.; Alipur Duars, 2 or 3 A.M.; Dar¬ 
jiling, 3 A.M. 

11-15 Dhubri, i« -15 A.M. 

- 14-0 Maimansingh, 2 p.m. 

15- 30 Mangaldai, 3-40 p.m. 

22-30 Bogribari, 11 P.m. 

^30 • 0-15 Bogribari, 0-15 A.M. 

2-15 Mangaldai, 2-35 a.m., Dacca, 2-15 A.m. 

2- 45 Borjuli (Tezpur), 2-45 a.m.; Mangaldai, 3-30 a.m.; Singribari, 

3 A.M.; Dhubri, 2-45 A.M.; Bijni, 2-30 A.M.; Kuch Bihar, 3-50 
A.m.; Fangpur, 2-45 a.m.; Alipur Duars, 2 or 3 A.M.; Baxa 
Duars, 2-40 a.m.; movement in long waves. 

3- 30 Kaunia, 3-10 m.; Fangpur, 4-5 a.m.; Darjiling, 4-20 A.M.; 

followed by 9 or 3 others during the night ; Maimansingh, 4-10 
A.M. 

5-15 Fangpur, 5-15 a.m. 

15-0 Fangpur about 3 p.m. ; Comillah, 2-48.F.M. 

16- 10 Rangpur, 4-10 p.m. 

20-20 Gauripur, 9 p.m.; Rupsi, 8-35 p.m. 
aa-o Rupsi, 10 p.m.; Dhubri, 10-3 p.m.; Kuch Bihar, 9-54 p.m. 

22-45 Haldibari, 22 m. 

H 3i . 0-15 Sirajganj, 0-15 a.m. 

1- 0 Bogribari, 1 a.m.; Singribari, 1-20 A.M. 

2- 0 Rangpur, 1-52 A.M. ; Tung (Darjiling), 2-25 A.M. ; Sirajgunj, 

3-30 A.M. 

3- 0 Bijni, 3 A.M.; Kuch Bihar, 3-xo a.m.; Tung (Darjiling), 3-15 

A.M. 

4-15 Bor juli (Darrang), 4-15 A.M.; Dhubri, 4-15 a.m.; Rangpur, 4-5 

A.M,; Baxa Doras, 3-45 a.m.; Darjiling, 4-5 a.m. ; Jalpaiguri, 
3-50 (m. ?); Bogra, 4 a.m.; Dinajpur, 4 a.m.; Sirajganj, 4*50 
a.m .; Faridpur about 4 A.M.; Maimansingh, 4-17 a.m. ; 
Comillah, 4-1 a.m. 
ii-o Mangaldai, 10-40 a.m. 

13-0 Bogribari, 1 P.M. 

17-0 Singribari, 5*22 P.M.; Bijni, 5 P.M. 
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July Si . 33-0 Singribari, 11-10 p.m. 

August 1 . 1-0 Chunsali (Gauhati), 1 A.SI. ; Bijni, 1 A.M. ; Dhubri, 1-25 A.M. 

3-0 Rangpur, 3 a.m. 

4-10 Lackateria (Sylhet), 4-15 A.M. 

4-40 Borjuli (Tezpur), 4-45 A.M., Sonapur (Gauhati), 5 A. if. 

9-0 Dhubri, 9 a.m. 

12-0 Lackateria (Sylhet), ia-5 p.m. 

16-50 Maimansingh, 4-45 p.m. 

18-0 Mangaldai, 6 p.m.j Singribari, 6 P.M.; Bijni, 6 P.M.; Dhubri, 
5-30 P.M. 

18-30 Kuch Bihar, 6-31 p.m. 

30-50 Sonapur (Gauhati), 9-10 P.M.; Dhubri, 8-30 P.M.; Gaibhanda 
(Rangpur), 8-50 p.m. 

32-0 Bordwar, 10 p.m.; Gaibhanda, 9-55 P.M. 

„ 3 . 3-0 Lackateria (Sylhet) , 3 a.m. 

12-30 Bogiibari, 12 A.M. 

14-0 Dhubri. 2 p.m. 

15- 30 Rangpur, 3-25 p.m. 

ai-o Tinsukia (Dibrugarh), 9-30 P.M.; Dibrugarh, 9-25 p.m.j Lakhim- 

pur, 9-15 p.m.j Sibsagar, 9-17 P.M.; Joihat, 9 P.M.; Nowgong, 
9 P.M.; Borjuli (Tezpur), 9 p.m.; Bijni (Gopalpara), 8-30 P.M.. 
Dhubri, 9 p.m.j Kuch Bihar, 9 p.m.; Jalpaiguri, 8-53 P.M.; 
Darjiling, 8-57 ; Guntok, 8-45 p.m.,; Dinajpur, 8-30 p.m.; 
Rampur Boalia, no time; Bhagalpur, 9-1 p.m.j Berham- 
pur, g-54 p.m.; Burdwan 8-55 P.M. ; Calcutta 8-58 p.m.; 
Bogra, 9 P.M.; Manikganj, 9 p.m.; Sirajganj, 9-5 P.M.; 

Maimensingh, 9-15 p.m.j Narainganj, 9-10 p.m ;Comillah, 9-10 
P.M.; Sylhet, 9-30 p.m.; Munshibazar (Sylhet), 9*6 p.m.j 
Silchat, 9 P.M.; Katlicherra (Cachar), 9 p.m. 

21- 25 Sonapur (Gauhati), 10 F.M.; Singiibari (Darrang), ro-7 P.M.; 

Dhubri, 10 p.m ; Kuch Bihar, 9-57 p.m.j Dam Dim, about 10 
P.M. ; Darjiling, 9~*;5 p.m.; Dinajpur, 9 -50 p.m.; Bogra, 10 
P.M.; Panibari (Sirajganj), about 10 P.M. ; Sonamganj, 
9-27 P.M.; with "Barisal Gun.” 

22- 30 Bijni, 10 p.m.; Dhubri, 10-28 P.M.; Hathikoda (Alipur 

Duars), 10-35 P.M. 

23-0 Bijni, 11 p.m.; Bogribari, 11 p.m. 

23- 45 Kuch Bihar, midnight; Pankabari, between 13 and 1; Sonam¬ 

ganj, 11-41 p.m., Ramporo (Cachar), 11-53 p.m. 

#, 3 • 2-30 Rampore (Cachar), 2-18 a.m. j Silchar, 3-30 A.M. ; Dhubri, 

2 A.M. 

3- 30 Silchar, 3-30 A.M. 

4- 15 Sonamganj, 4-19 a.m., with *' Barisal Gun.** 

5- 30 Udarband (Cachar), 5 a.m. 

9-0 Tamar Hat, 8*55 a.m. ; Rangpur, 9 a.m. 

10-30 Bijni, 11 A.M.; Dhubri, 10-30 A.M. 
it-15 Bijni, 11-15 a.m. ; Bogribari, 11-20 A.M. 

12-10 Lackateria (Sylhet), 12-10 p.m. 

14-40 Sonapur (Gauhati), 2-45 p.m. 

16- 40 Mang&ldai, 5 p.m. 

18-0 Mangaldai, 6-15 p.m., Lackateria (Sylhet), 6-30 P.M. 

21-0 Kalaigaon (Mangaldai), 9-5 p.m. ; Singribari, 9-15 p.m. ; Bijni, 
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9-15 p.m. ; Dhubii, 9 p.m.; Kuch Bihar, 9-5 r«M«| 

Jalpaiguri, 8-30 p.m. ; Alipur Duars, 8-30 p.m, j Bogra, 
8-30 P.M. 

31-15 Kohima, 9-25 P.M. ; Messa 9*15 p.m. ; Kalaigoan, 9-ao p.m. ; 

Singribari, 9-40 P.M. ; Sonapur, 9-15 P.M. ; Bijni, 9-20 P.M. ; 
Dhubri, 9-23 p.m.; Kuch Bihar, 9-20 p.m.; Rangpur, 9-15 p.m.; 
Darjiling, 9-19 p.m.; Jalpaiguii, 9-30 p.m.j Dinajpur 9 p.m.j 
Siiajganj, 9-30 p.m. 

22- 0 Borjuli, to p.m. ^Ka.laigaon (Mangaldai), 10 p.m.; Dhubri, 

JO P.M. 

23-15 Borjuli, 10-30 p.m.; Bengbari, 11-10 p.m.; Dhubri, 11-25 p.m.; 

Kuch Bihar, 11-22 p.m.; Rangpur, 11-23 P.M.; Alipur Duars, 
n-10 P.M .; Jalpaiguri, 10-30 p.m. 

23-30 Alipjr Duars, n-30 p.m. 

0-30 Bogribati, 0-30 a.m. 

2- 30 Bcngbari (Dai rang), 2-20 A.M. ; Bogtibari, 2-35-A.M.; Sirajganj, 

2-45 A.M. 

3 - 3 o Bcngbari, 3-45 A.M.; Rangpur, 3-25 a.m, 

5-0 Sonapur (Gauhati), 5-10 a.m . 

7-0 Sonapur (Gauhati), 6-45 a.m.; Rangpur, 7 a.m. 

9-0 Sonapur, y-10 a.m.; Bijni, 8 a.m.; Dhubri, 9-10 a.m.; Rangpur, 
9 a.m. 

9*15 Dhubu, 9-25 a.m. 

11-5 Dhubri, 11-5 a.m. 

*4-0 Bengbari (Darrang), 2 P.M. 

17-30 Mangaldai, 5-30 P.M. 

20-15 Silcuii (Cachar), 8-15 P.M. 

20-50 Dhubii, 9-30 p.m.; Bijni, g-15 p.m. 

23- 0 Dhubii, ti-35 p.m.; Rupsi, 11-7 p.m., Kuch Bihar, 11 p.m. 

t-o Bogribari, t-40 a.m.; Darjiling, o-^o ni.; Lackateria, Sylheft, 

I A.M. 

3-0 Nagri spur (Darjiling), 3 a.m. 

3-15 Sonapur (Gauhati), 3-10 a.m. 

3-30 Rangpur, 3*32 A.M. 

6- 10 Rangpur, 6-10 a.m. 

7- 15 Bindukuti (Darrang), 7-18 A.m. 

8- 15 Shaistaganj, 8-15 a.m. 

ia-o Gauhati, 12-30 p.m ; Bogribari, 1 p.m. 

14-0 Dhubri, 2 P.M. 

14-50 Sonapur (Gauhati), 2-50 P.M. 

16-0 Gauiipur, 4-5 p.m. 

19 Gauripur, 7 P.M. 

21- 5 Sirajganj, 9 _ 5 p*m. 

22- 0 Dhubri, 10-7 p.m., Kaunia, 21-3 M. 

22-30 Dhubri, ic-30 p.m. 

0-30 Sirajgunj, 0-35 A.M. 

2-0 Bogribari, 1 a.m.; Alipur Duars, a A.m. 

3 - 3 o Dhubri, 3.30 a.m.; Kuch Bihar, 3-30 A.M.; Rangpur, 4 a.m. 

4- 30 Alipur Duars, 4-25 A.m. 

6-30 Sonapur 6-30 a.m. 

11-0 Kaunia, 10-20 m. 

n-3o Mangaldai, 11-27 A.M.; Sonapur, 11-25 a. M.; Dhubri, 11-30 A.M. 
Kuch Bihar, xi -25 a.m.; Rangpur, 11-25 A.M. 
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August 6 

* 12*0 

Bijni, 13 A.m.j Dhubri, 11-56 A.M. 


13*0 

Kurseong, 12-57 p.m. 


13-30 

Gauhati, 1-30 p.m.j Bijni, 1-30 P.M.; Dhubri, 3 P.M. 


19-30 

Maimansingh, 7-30 P.M. 


23-0 

Bogribari, 11-10 p.M. 

if 7 

. 0-30 

Sonapur, 12-50 p.m.j Tang (Darjiling), 0-20 A.M. 


2-0 

Gauhati, 3 A.M.j Bijni, 2 a.m.j Pankabari, 2-12 A.M.j Tung, 1-19 


5 - 3 o 

Mangaldai, 5 a.m.j Gauhati, 5*30 a.m.j Bijni, 6 A.M.; Dhubri, 

5-30 A.M.; Sonamganj, 5-30 a.m. 


6-15 

Salona (Nowgong), O-20 a.m.j Balipara, 6-15 a.m.; Mangaldai* 
6 a.m.j Kuch Bihai, 6 |a.m.j Hangpur, 6 a.m.j Alipur Duars* 
6-5 a.m.; Sonamganj, 6-30 a.m.j Sylhet, 6-12 a.m. 


8-30 

Sunamgannj, 8-30 a.m. 


9-45 

Gauhati, 9-40 a.m.j Mangaldai, 9-50 a.m. ^ 

Mangaldai, 11-5 a.m.j Benghari (Darrang), 10-30 a.m.j (^Fuhati, 
10-55 a.m. 


11-0 


« 3'0 

Bengbari (Darrang), 1 p.m.j Gauhati, 1-10 P.m.j Sonamganj, 
I P.M. 


30-0 

Darjiling, 8 P.m. 


23-20 

Maimansingh, 12 p.m. 

», 8 

• 2-0 

Sibsagar, 2-15 a.m. 


3-30 

Tung (Darjiling) 3 a.m. 


5-30 

Rangpur, 5-20 a.m. 


8-45 

Gauhati, 8-30 A.m.j Dhubri, 8-45 A.M. 


9-0 

Chittagong, 8-55 a.m. 


9 - 3 o 

Mangaldai, y-30 A.M. 


«i -45 

Nowgong, 12-5 (noon)j Mangaldai, 11-45 a.m.; Singribar 
(Darrang), 1 1-30 a.m.j Sonapur (Gauhati), H-3o A.M, 


12-50 

Lackateria (Sylhet), 12-50 f.m. (?) 


17-0 

Bengbari (Dirra ig), 5 p.m.; Choonsali (Gauhati), 5 p.m. 


18-0 

Choonsali (Gauhati), 0 p.m. 


18-15 

Gauhati, 7 p.m., Sonamganj, 7-15 p.m.; Kaiimganj, 7 P.M. 


* 8-55 

Uorjuli (Tezpur), 7-35 p.m.j Mangaldai, 7-15 p.m.; Bengbari 
(Darrang), 7-30 p.m.; Gauhati, 7-30 P.m.j Bijni, 6-30 p.m.j 

Bogribari, 7 p.m.j Alipur Duars, 7-30 P m.j Sylhet, 7-35 p.m.j 
M unshibazar, 7-40 p.m. 


19-50 

Messa (Assam), 8-10 p.m.; Nowgong, 7-50 P.M.; Mangaldai, 7-55 
p.m.j Gangkul (Sylhet), 8 p.m. 


32-0 

Tung, 9-15M. 

»• 9 

. 3-15 

Messa, 3**5 a.m. 

8-0 

Chittagong, 7-51» a.m. 


13-0 

Alipur Duars, 1-5 p.m., Phubii, 1-7 p.m. 


14-IS 

Jamalpur (Maimansingh), 2-15 p.m. 


19-40 

Lackateria (Sylhet), 7-40 p.m.j Salona (Nowgong), 7-45 p.m. 


32-0 

Dhubri, 10 P.M. 


33-0 

Dhubri, 11 P.M. 

»i io 

. 3-50 

Berhampur, 4-24 A.M. 

IO-30 

Gangkul (Sylhet), 10-37 a.m. 


14-0 

Rangpur, 1-58 P.M. 


9-20 

G&ibanda, 9-20 a.m. 


31-50 

Dhubri, 9-55 p.m.j Alipur Duars, 9-45 P.M, 
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August 12 

1-30 

Gaibanda (Rangpur), between 1 and 2 a.m.j Alipur Duars, 1-30 


4'45 

Gauhati, 5-3 A.M.; Rangpur, 4-46 A.M. 


10-10 

Dhubri, to-to A.M. 


H -30 

Balipara, 13 A.m.j Dhubri, 11-30 A.M. 


16-0 

Dhubri, 4 p.m. 


16*40 

Sonapur, 4-40 P,M.; Dhubri, 4-54 p.m.; Alipur Duars, 4-30 p.m. 


17-0 

M 5-5 p.m.j Dhubri, 5-1 p.m. 


22-30 

Darjiling. 10-30 p.m.j Tung (Darjiling), 10-48 P.M. 

»» *3 • 

1-45 

Tung, 1-41 a.m. 


a-45 

Rangpur, 2-50 A.M. 


3-15 

Tung, 3-14 a.m. 


4-30 

Rangpur, 4-30 a.m. 


11-30 

Dhubri, 11-30 a.m. 


13-30 

„ 1-30 p.m.j Sherpur (Maimansingh), x P.M. 


M -15 

•» 2 p.m.; Netralcona, 2-15 p.M. 


*5-0 

Choonsali (Gauhati), 3 p.m.j Jamalpur (Maimansingh), 3 P.M. 


17-0 

Dhubri, 4-54 p.m. 


0 

17 

00 

Balipara (Darrang), 6-20 p.m.; Mangaldai, 6-50 p.m.; Gauhati, 
6-30 p m.j Dhubri, 7 p.m.j Alipur Duars, 6-20 p.m.j Kumaigram 



(Jalpaiguri), 7 p.m.j Jamalpur (Maimansingh), 7-17 p.m.j 
S onamganj, C-30 p.m. 


* 9-30 

Gauhati, 7*35 P.m.j 15 j Tamar Hat, 7-40 p.m.; Kuch Bihar, 
7-35 p.m. 


20-0 

Nowgong, 8 p.m.j Mangaldai, 7-35 P.m.j Gauhati, 8 p.m.j Bijni, 
8-30 p.m.j Dhubri, 7-53 p.m.j Rangpur, 8-30 P.m.j Sherpur, 
i 9-*7 p.m.j Cormlla, 8 P.M. 


31-0 

Bogribari, 11 p.m.j Rangpur, S-55 p.m. 

»» *4 

O-40 

Gauhati, 1-2 a.m.; Sonamganj, 2-30 a.m. 


1*10 

Sonapur (Gauhati), 1-30 a.m. j Bogribari, 1 a.m.j Sonamganj, 
I-l T A.M. 


4-15 

Balipara ( Teapur), 4-5 a.m.j Sonamganj, 4-15 a.m. 


6-30 

Bogribari, 6 A.M. 


9 " 30 

Nowgong, 10-5 a.m.j Rangpur, 9-35 a.m. 


16-30 

Dhubri, 4-20 p.m.j Jamalpur (Maimansingh), 4-30 p.m. 


ia-o 

Alipur Duars, 6-5 p.m. 


20-0 

Gauhati, 8 p.m.j Dhubri, 8-10 P.M; Rangpur, 8-10 p.m.j Kumar* 
gram (Jalpaiguri) j 8 r.M.j Maimansingh, 8 p.m.j Netrakona, 

8 P.M. 


30-20 

Messa (Assam), 8-20 p.m.j Nowgong, 8-35 p.m.j Balipara, 8-30 
p.m.j Gauhati, 8-25 p.m.j Dhubri, 8-30 p.m.j Rangpur, 8-23 p.m.j 
A lipur Duars, 8-20 p.m.j Tung, 8-17 p.M.j Maimansingh, 8-30 
p.m.j Sonamganj, 8-40 p.m. 


22-0 

Bengbari (Darrang), 10-15 p.m.j Gauhati, 10-10 P.M.; Sonam¬ 
ganj, 10-2 P.m.j Darjiling, 10 p.m.j Silcbar, 9*40 p.m. 


*2-30 

Gauhati, 10-35 p.m.j Sonamganj, 10-56 p.m.j Sylhet, 10-30 p.m. 


33-45 

Kalaigaon (Darrang), xi-45 p.m.j Sonapur, 11-55 p.m. 


34-0 

Nowgong, 12-5 a.m. (15th); Gauhati, 0-15 a.m. 

». 15 

1-0 

Nowgong, 1-10 a.m.j Dhubri, 1-19 a.m.j Rangpur, 1-5 a.m. 


2-20 

Nowgong, 3-15 a.m.j Gauhati, 2-40 a.m.j Rangpur, 3-30 A. m.j 
M aimansingh, 3-9 a.m.j Sonamganj, 2-56 a.m. 
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4-15 

Mangaldai, 4 a.m.j Gauhati, 4-23 a.m.j Kuch Bibar, 4-10, a.m.j 
R angpur, 4-5 a.m.; Sherpur, 3-45 a.m.; Sonamganj, 4-29 a.m. 
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4*40 Gauhati, 4-30 a.m.j Dhubri, 4 * 4 ° A.M.; Maimansingh, 4030 a.m. 

Sonamganj, 4-40 a.m. 

7-0 Kaunia, 6*30 M. 

9-15 Sonapur (Gauhati), 10 A.M.; Dhubri, 6-15 A.m. 

io*« Dhubri, 10-45 a.m. 

13-20 Munshi Bazar (Sylhet), 1-30 P.M. 

14- 0 Dhubri, 2 p.m. 

13- 20 Bogribari, a p.m. 

19-0 Choonsali (Gauhati), 7 P.M. 

18-0 Kaunia, 17-30 m. 

ai-o Sonamganj, 10-56 P.M. 

0-20 Gauhati, 12-22 a.m.j Bengbari, 12-25 a.m.; Nowgong, 12-30 
A.M.; Maimansingh, 12-15 a.m. 

«-io Tung, 1-17 a.m. ; Bogra, 2-30 a.m.; Maimansingh, 1 a.m. ; 
Kishorganj, 2 a.m. 

6- 0 Gauhati, 6-0 a.m.; Dhubri, 6-0 A.m.; Dinajpur, 5 a.m. 

7-40 Gauhati, 8 a.m.;. Dhubri, 8 A.M.; Kuch Bihar, 7-26 A.M. 

13-0 Sylhet, ta noon. 

14- 30 Kalaigaon (Darrang), 2-30 p.m. 

22- 45 Gauhati, xo-55 p.m.; Bijni, II P.M.; Dhubri, 10-40 P.M.; Rang- 

pur, 10-35 p.m.; Comilla, 10-20 p.m.; Sonamganj, 10-17 p.m.; 
Sylhet, 11-30 r.M*; Lala (Cachar), 11 p.m. 

1-40 Kalain (Cachar), 2-10 p.m. 

0-20 Lakhimpur, 12-35 p.m.; (of iGth); Kalaigaon (Darrang), 12-15 
a.m.; Bengbari, 12-15 A.M.; Gauhati, 0-30 a.m.; Dhubri. 0-2 
A.M.; Rangpur, 13-15 A.m ; Darjiling, 12-20 A.m.; Sylhet, 0-30 
a.m.; Maimansingh, 1 a.m. 

2-« Kalaigaon, abt. 2 a.m.; Mangaldai, 2-jo a.m.; Bijni, 2 A.M.; 

Rangpur, 2-30 A.M ; Pankhabari (Darjiling), j-35 A.M.; Bogia, 
A.M.; Maimansingh, 2 A M.; Kishorganj, 2 a.m. 

3-10 Tamar Hat (Goalpara), 3-10 a.m.; Bengbari, 4-40 a m. 

7- 0 Maimansingh, 7 a.m. 

12-30 Siiajganj, 13-30 p.m, 

14-30 Bogribari, 2-30 p.m.; Dhubri, 3 p.m. 

23- 30 Kuch Bihar, 11-48 P.M.; Tung, 2-23 m.; Maimansing, 11-30 p.m.; 

Sylhet, IX-30 p.m. 

0-30 Salona (Nowgong), 12-15 a.m.; Gauhati, 0-30 a.m.j Kuch Bihar, 

12-10 A.M. 

3-0 Borjuli(Tezpur), 3 A.m. ; Gauhati, 3*5 A.M,; Tung, 2-37 a.m. 

6- 30 Gauhati, 6-15 A.m.; Dhubri, 6-36 a.m.; Rangpur, 6-24 A.M.; 

Pankhabari, 6-19 P.M. ; Bogia, 6-37 a.m ; Nator, 6-30 A.m.; 
Maimansingh, 6-30 a.m.; Sherpur, 6 a.m. 

7- 30 Gauhati, 7-35 a.m.j Bijni, 8 a.m.; Sherpur,6-30 a.m. 

12-49 Gauhati, 12-50 p.m.; Sonapur, 12-49 p.m.; Sherpur, 11-30 p.m. 

15- 0 Netrakona, 3 p.m. 

16-30 Gauhati, 4-40 p.m. ; Comilla, 4-35 p.m.; Sylhet , 4-25 p.m. 

22-0 Rangagora, 10-15 p.m. 

23-40 Jorhat, 11-30 p.m.; N. Lakhimpur, 11-30 P.M.; Messa 

(Nowgong), 11-50 p.m Tespur, 11-44 P.M.; Singtibari, 11-30 
p.m .; Gauhati, 11-40 p.m.; Dhubri, 11-30 p.m.; Kuch Bihar, 
11-30 p.m.; Tung 23-30 m; Dinajpur, iipm.; Kishorganj, abt. 
1 1 p.m.; Sirajganj, 18-30 p.m.; Maimansingh, 11-45 p.m.; Sylhet, 
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GREAT EARTHQUAKE OF 1897, 

n*4' p.m.j Maulvi Bazar, 11-30 p.m.j Silchar, 31-45 P.M.j 
Haflong (Cachar), 11 P.M.; Hailakandi, 11-50 P.M. 

1-0 Salona (Nawgong), 13-30 a.m.; Gauhati, 1-5 a.m.; Rang pur,, 
1 A.M. 

3- 0 Tung, r-58 a.m. 

4- 0 Kuch Bihar, 4 a.m.; Tung, 3-47 a.m.; Gauhati, 5-15 P.M. 

5- 0 Maimansingh, 5 a.m. 

6- 30 Tung, 6-29 A.M. 

18-30 Sonamganj, 6-30 p.m.; Munshi Bazar (Sylhet), 6-30 P.M. 

31-30 Chandkira (Sylhet), 9-30 p.m. 

33-30 Borjuli, 10-30 P.M.; Alipur Duars, 10-4 P.m. 

23-30 Botjuli, midnight ; Kalaigaon (Darrang), 1-15 P.M.; Maiman¬ 

singh, n-30 p.m.j Sylhet, 11-27 p.m.; Udarband (Cachar), 
II-30 P.M. 

An earthquake-appears to be recorded on the barograph fciace at St. 

Xavier's College, Calcutta, at about midnight. 

2*0 Kalaigaon (Dart an g), 1-30 a.m.; Maimansingh, 2 a.m.; Munshi 
Bazar, 2 a.m.; Mangaldai, 3-15 a.m. 

3-0 Bengbati, 3-15, Kalain (Cachar), 3-20 A.M. 

3-40 Now gong, 3-45 a.m.; Balipara, 4-5 a.m.; Sorapur (Gauhati), 
4-10 p.m.; Rangpui, 4-15 a.m. ; piecedcd by low sound; Mai¬ 
mansingh, 3-30 A.M. 

»6-o Sonapur, 4-10 p.m. ; Sylhet, 4 P.M. ; Haflong, 5-10 P.M. 

23-50 Comilla, 11-48 p.m.; Benghari, 11-30 p.m. 

St. Xavier’s College, Calcutta, baiogiaph trace shows an interruption 
at midnight. 

1-30 Smgtibaii, 12-30 a.m.; Tczpur, 2 A.M.; Gauhati, 1-25 a.m.; 

Alipur Duars (Dhubri), 1-5 A.M.; Sonamganj, 1-50 a.m. 

3-10 Borjuli, 3-20 a.m,; Gauhati, 3-25 a.m.; Dhubri, 3-10 a.m. 

345 Messa (Nowgong), 4-5 A.M.; 1 ezpui, 3-45 a.m.; Borjuli ( iVzput ), 
3*15 a.m.; Singiibat i, 3-10 A. M., Dhubti, 3-3O a.m.; Rangpur, 
4 A.M, ; Maimansingh, 4 A.M.; Sylhet, 3-45 A.M. 

7- 0 Bogribaii (Dhubri), 7-15 a.m. 

9-30 Kalaigaon (Dai rang), 9-30 a.m. 

ii*o Bengbati, 11 a.m.; Gauhati, 11-10 a.m.; Bijni, 10. a.m.; f>luibri, 
io -55 a.m.; Kuch Behar, 11 A.M.; Rangpur, 10-43 A.M.; Mai¬ 
mansingh, 11-30 a M.; Sylhet, I0-55 ; Hailakandi, 11-35 a.m. 
12-30 Balipara, 12-20 p.M. 

14-0 Salona (Nowgong), 2 p.m ; Borjuli (Tczpur), r-45 p.m.j Sonaput, 
2 p. m.; Siiajganj, 2 p.m. 

> 5 - 3 o Rangagora, 3-25 p.m.; M es^a (Nowgong), 3*37 P.M.; Gauhati, 
3-25 p.m.; Bindakuii (Darrang), 4 a.m.; Bijni, 2-30 p.m.; 

Dhubri, 2-30 p.m. ; Altpur Duats, 3-30 P.M.; Maimansingh, 3 
P.M.; Sylhet, 3-35 P.m.j Chandkira,(Sylhet); Haflong, 2-5S p.m. 
17-50 Balipaia, 6-10 p. m.; Sonaput, 5 * 5 ° Gauhati, 5-55 p.m. 

21- 30 Kalaigaon, 9-30 p.m.; Bijnt, 10 P.M. 

22- 0 Chandkiia, 9-30 p.m. 

22- 30 Bmgbari, 10-30 P.M. 

23- 0 Sdchar, 11 p.m. 

2-30 Mangaldai, 2-35 a.m.; Singribari, 3-45 A.M.; Gauhati, 3-20 a.m,; 

Bogribari, 2-45 a.m.; Maimansingh, 2-31 a.m.; Munshi Bazai , 
2-45 A.M. 

7-40 Kaunia, 7-0 a.m. 
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August 23 . g-o Kurigram (Rangpur), 9 a.m. 

12-0 Jorhat, 11-45 A M>; Gauhati, 12-14 P,M.; Rangpur, 12-15 p»m. 
12-45 Rang pur, 12-45 p.M. 

> 4-45 Jorhat, 2-50 p.M; Nowgong, 2-50 P. M.j smart j Boriuli, 3-15 
p.M.j Singribari, 3-45 p. m Gaunati, 3-35 p.m.j Dhubri, 2-35 
P.M.; Tung (Darjeeling), 14-50, P.M.; Sirajganj, 2-30 P»m,j 
K ishorganj, 2 P.M.; Sylhet, 2-48 P.M.; Maulvi Bazar, 2 P. V.; 
Silchar, 3 p.m.j Uailakandi, 3 p.m.j Haflong, 2-16 P.M. 

17- 0 Dhubri, 5-6 p.M. 

33-30 Nowgong, n-20 p.m.; Gauhati, 11-30 p.m. 

„ 33 . j-io Sirajgunj, 1-10 A.M. 

3-30 Gauhati, 2-45 a.m.j Bengbari, 5-15 a.m.j Rangpur, 3-25 a.m. 

6- 0 Dhubii, 5-59 A.M. 

10-0 Fonapui, 10 A.M. 

14- 0 Sonamganj, 2-5 r*.M ; Silrhar, 1-45 P.M. 

18- 0 Kalaigaon (Darrang), 5-50 p.m j Mangaldai, 6-2 p.m.j Gauhati, 

6-10 P.m.j Bengbari, 5-40 a.m. 

„ 24 . 3-0 Sherpur, 3-20 A M. 

11- 30 Mangaldai, noon j Bijni, it A.M. 

15- 0 Chandkiia, 3 p. m. 

19- 0 Gauhati, 7 p.m.j Bogribaii, 6-30 p.m.j Bijni, 6-30 p m. 

21-30 Dhubri, 9-2,8 P M.j Bogribaii, 9-30 P M.; Alipui Duars, Jo-Io 

p.m. 

32-o Haflong CCarhar), 9 p.m.j Kalain (Cachar), 10-40 p.m. 

25 • 3 -o Tung, 3-4 A.m. 

3- 30 Tung, 3-25 a.m. 

7- 0 Kalaigaon (Darrang), 7 a.m. 

12-0 Dhubii, 12-15 p.m. 

12- 10 Dhubri, 12-20 p.m. 

15-0 Sonapur, 3-30 p.m, j Gauhati, 2-20 p.m. j Dhubii, 3 p.m. 

18-30 Gauhati, 6 p.m. j Dhubri, O-50 p.m. 

18-40 Dhubii, 7-0 P.m. 

2J-0 Gauhati, 9 p.m. j Dhubri 9-40 p.m. 

22-0 Gauhati, 10 p.m. j Dhubri, 9-55 p.m. 

23-30 Maimansingh, 12 p.m. j Munshi Bazar, 11-30 p.m. 

,, *6 • *-30 Rangagoia (Dibrugarhj, 1-30 a.m.j Noith LaUhunpu-, i-jo A m. 

4- 10 Gauhati, 4-10 a.m. ; Dhului, 3-45 a.m. 

5- jo Munshi Bazar (South Sylhet), 5-30 a.m. 

18-45 Kalain (C acliar), 6-45 p.m. 

20- 0 Gauhati, 8 p.m. j Comilla, 8-18 p.m. 

2-’-30 Dhubri, 10-25 p.m. 

23-30 Sylhet, 11-40 p.m. 

23-45 Tung. 1I-4O P.M. 

t9 37 . 0-30 Gauhati, 12-10 a.m. 

9-0 Bijni, 9 A.M,, Dhubii, 9-15 A.M. 

H-o Sonapur, 11-10 a.M. j Gauhati, 11 a.m. ; Dhubri, M-13 A.M, j 

Kuch Biliai, 11-0 a.m. ; Rangpur, ii-<i a.m.j Bogra, ri a.m.j 
Sirajganj, 11-15 a.m.j Kishorganj, 11-30 a. m.j Munshi Bazar 
(Sylhet), 11 A, v. 

11-30 Gaibanda, 11-30 a.m. j Netrakona, 12. 

16-30 Salona (Nowgong), 4-40 p.m. j Nowgong, 4-40 p m. j Singribaii, 
3-45 p.m.j Gauhati, 4-40 p.m. j Dhubti, 4-35 p.m. ; Rangpui, 
4 P.M. 
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1S-0 Mangaldai, 6 p.m. 

19-0 Sonapur, 6-45 P.M. ; Gauhati, 7-20 P.M. ; Bijni, 7 P.m. 

22-30 Bijni, 11 p.m. ; Gaibanda, 10 p.m. j Netrakona, 10-30 p.m. 

0-45 Badlipar (Sibsagar), 12-50 a.m., 

2-30 Rangpur, 2-30 a.m. ; Tung, 1-55 m ; Sherpur (Maimansingh), 
2-10 a.m. ; Bogra, 3 a.m. 

4-0 Dhubri, 4-11 a.m. ; Kuch Bihar, 4 a.m. ; Tung, 2-46 m ; Dar¬ 
jiling, 4-10 a.m. j Sonamganj, 3-50 a.m. 

4 - 45 Rangpur, 4-50 a.m. j Jatmalpur (Maimansingh), 5 a.m. 

6*45 Singribaii, 7 A.M. ; Gauhati, 6-30 a.m. ; Bijni, 7 a.m., Dhubri, 

6- 42 A.M. ; Kuch Bihar, 6-30 A.M, ; Rangpur, 6-50 a.m. 

8-0 Nowgong, 7-58 a.m. 

8-30 Bijni, 8 a.m. ; Rangpur, 8-30 A.M. 

11-0 Rangpur, 11-30 a.m. ; Nator, 11 A.M. 

14*50 Sonapur, 2-35 p.m. j Bijni, 1-45 p.m. ; Dhubri, 1-55 p.m. ; Kuch 
Bihar, 2-50 p.m. 

5- 30 Tamar Hat (Goalpara), 5-57 a.m. ; Dhubri, 5-20 a.m. 

7*0 Nowgong, 6-52 a.m. ; Bengbaii (Darrang), 7-12 A.m. ; Gauhati, 

7- 30 a.m. ; Bijni, 8 a.m. ; Dhubri, 7-10 a.m. ; Kuch Bihar, 
7 a.m. ; Rangpur, 7-15 a.m. j Daijiling, 7-5 a.m. ; Bogra, 
7-2 a.m. ; Nator, 7-0 a.m. ; Dinajpur,'7 a.m. ; Berhanipur. 
7-5 a.m. ; Goalundo, 7 a.m. ; Maimansingh, 7 a.m. ; Sonam¬ 
ganj, 6-30 A.M. 

8-30 Gauhati, 8-30 a.m, ; Dhubri, 8-30 a.m. 

«o-*> Gauhati, 10 a.m. ; Bijni. 10 a.m.; Dhubri, 10-8 \.M.; Rangpur, 

10- 6 a.m. ; Dhubri, 11-15 A.M. 

15*30 Nowgong, 3-35 P.M, ; Singiibari, 4-9 p.m. ; Gauhati, 3-55 p.m. j 
Bijni, 2-10 p.m. 

17-0 Rangpur, 4-50 P.M. 

■ 9-30 Kalaigaon (Daitang), 7-30 p.m.; Singribari, 7-51 p.m.; Gauhati, 

7-15 P.M.; Bijni,7 P.M.; Dhubri, 7-30 P.M,; Rangpur, 7-30 p.m.; 
Kuch Bihar, 7-30 p m ; Bogra, 7 p.m.; Dinajpui, 8 P M.; 
Goalundo, 7-30 p.m.; Jamalpur, 7-48 p.m. ; Netiakona, 7-45 
P.M. 

22-0 Rangagora (Dibrugath), 10-15 p.m. 

33-30 Gauhati, il-lo P.M. ; Dhubri, 11-29 P-M. ; slight; Kuch Bihar, 

11- 30 p.m.; Rangpur, 11-32 p.m.; Sheipur 10-50 p.m.; 
Sonamganj, 10-3 P.M. 

o-io Haflong (Cachar), 12-10 a.m. 

0*20 p » 1 A*M» 

0-22 ,, 12-22 a.m. ; Silchat, 12 a.m. 


1-0 

Silchar, 1 A.M. 


3-0 

Gauhati, 3-10 a.m. ; 

Dhubri, 2-45 A.m. 

7-0 

Benqbari, 7-15 a.m. j 

Sonapur, 7-30 a.m. ; Rangpur, 6-30 a.m. 

8-0 

Messa, 8 a.m. 


16-15 

Bengbari, 4-12 p.m. 

; Bijni, 4 p.M. ; Rangpur, 4-45 p.m. 

0-30 

Nator, 12-30 a.m. 


2-0 

Gauhati, 2-5 a.m. 


4-30 

Sherpur (Maimansingh), 3-50 m. 

6-0 

Gauhati, 6-30 a.m.; Rangfpur, 5-30 A.M. ; Maimansingh, 


6-30 a.m. ; Netrakona, 5-30 A M. 

1 2-0 

Kalaigaon (Darrang) 

, 11-50 A.M. 

13*0 

Darjiling, 12-45 r.M. 

j Kala*n (Cachar), 1-5 p.m. 
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17-0 

18-15 

19-0 

30- 0 

31 - 0 

32- 0 
2-30 

4-O 
6-30 
8-30 
11-30 
• 4-30 
« 5‘30 


1-0 

7** , 5 

9-30 

9**5 

11-30 

* 4-30 

16- 30 

17 - 30 

18- 30 

19- 30 

30-0 

31-30 

20 - 15 
30-30 

1- 0 

2- 0 

S-o 

11-30 

12-0 

*3-0 


Lakhtmpur, 4-25 p.m. ; Jorhat, 4-30 p.m. j Golaghat, 4-40 p.m. j 
Nowgong, 4-15; Borjuli, 4-20 P. M. ; Singribari, 4-30 P.M. j 
Gauhati, 4-40 p.m.; Dhubri, 4-16 P.M.; Kuch Bihar, 4-15 P.M.; 
Rangpur, 4-17 p.m. ; Tung, 4*5 P-M. ; Serajganj, 4-15 p.m. ; 
Habiganj (Faridpur), about4-30P.il.; Maimansingh, 4-25 
P.M. ; Sylhet, 4-30 p.m. ; Hailakandf, 4-50 p.m.; Kalain 
(Cachar), 4-31 p.m. 

Nowgong, 5-5 p.m. 

Bengbari, 6-15 p.m. 

Sonamganj, 7-2 p.m. 

Nowgong, 7-55 p.m. ; Gauhati, 8 p.m. 

Mangaldai, 8-54 p.m. j Singribari, 9 p.m.; Gauhati, 9-30 P.M. 
Sonapur, 9-30 p.m. ; Gauhati, 10 p.m. 

Sonapur, a-45 a.m. ; Gauhati, 2 a.m. 

Bengbari, 4 A.M. ; Bijni, 4 a.m. ; Dhubri, 4-1 A.M. 

Balipara, 6-15 a.m. ; Nowgong; 7-0 a.m. 

Sherpur (Maimansingh), 7-50 m. 

Dinajpur, 11-30 a.m. 

Lala (Cachar), 1 p.m. ; Hailakandi, 2-45 p.m. 

Balipara, 3-30 p.m.; Mangaldai, 3-20 p.m.; Singribari, 4-30 P.M.f 
Gauhati, 3-30 p.m.; Dhubri, 3 - 3 a P.M.; Kuch Bihar, 3-*o p.m.; 
with sound; Rangpur, 3-25 p.m. ; Kurseong, 4-15 p.m. j Dar¬ 
jiling, 3-20 P.m. ; Jalpaiguri, 3-25 p.m. ; Rajshahi, *-30 p.m. ; 
Bogra, 3-30 p.m, ; Dinajpur, 3-20 p.m. ; Serajganj, 3-15 p.m. , 
Maimansingh, 3-15 p.m. ; Sylhet, 3-58 p.m. 

Tung, 0-55 a.m. 

Borjuli, 7 A.m. 

Bogribari, 9-30 a.m. 

Bogribari, 9-50 a.m. 

Netrakona, 11-40 \.m. 

Bindukuri (Darrang), 2-30 p.m. ; Sylhet, 2-30 P.M. 

Sonapur, 4-30 p.m.; Sherpur, 15-15 m. 

Sonapur, 5-25 p.m. 

Nowgong, 6-30 p.m. 

Bogribari, 7-35 P.M. 

Rupsi, 8-25 p.m. ; Bogribari, 7-50 p.m. ; Rangpur, 7-23 P.M. , 
with very loud sound. 

Rangpur, 9-20 p.m. ; with loud sound. 

Nowgong, 10-15 p.m. 

„ 10-30 P.M. 

Maimansingh, 1-15 A.M. 

Singribari, 2-10 a.m. ; Tamar Hat (Goalpara), 1 A.M. ; Rupsi, 
2-45 a.m. ; Dhubri, 2 a.m. 

Rangpur, 5-20 a.m. 

Masumpur (Cachar), 11-40 A.M. ; Katlicherra (Cachai), about 

10 A.M. 

Rupsi, 11-5 a.m. ; Bogribari, 12 A.M. 

Silghat, 12-40 p.m. ; Nowgong, 12-40 P.M.; Tezpur, 1-5 P.M. ; 
Mangaldai, 12-15 p.m.; Gauhati, 12-30 p.m.; Dhubri, 12-30 
p.m. ; Kurigram (Rangpur), 10-30 P.M.; Karimgan 1, 

12-30 p.m. ; Chandkhira (Sylhet), 1-25 P.M. ; Silchar, 1 p.m ; 
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Haiiakandi, 2 p.m. ; Aijal, 12-4S p.m.; Manipur, 13-56 

Maulvi Bazar (Sylhet), 4 p.m. 

Rangpur, 5-10 p.m. 

Serajgfanj, 3 p.m. 

Sherpur, 20-0 m. 

Bogribari, 9-30 P.M. 

Sylhet, 10-10 p.M. 

Gauhati, 2 -30 a.M., feeble ; Bogribari, 2 A.M. 

Mcssa, 9-55 p.m*. ; Kalaigaon (Dariang), 9-10 P.M. ; Gauhati, 
9-30 a.m. ; Tamar Hat, 9-35 p.m. ; Bijni, 9-5 p.m. ; Dhubri 
8-50 p.m. Nagri spur (Darjiling), 9-30 p.m. 

Mangaldai, 1-30 a.m.; Sonapur, 12-45 A.m.; Gauhati, 1-30 
A.M. ; Rupsi, 12-2 A M. 

Dhubri, 3-30 A.M. 

Gauhati, 12 A.M. ; Dhubii, 12 noon ; Kuitgram 11-45 A.m. 
Gauhati, 2-0 p.m. ; Bogiibaii, 2 p.m. ; Sonamganj, a-30 P.M. 
Mangaldai, 10 p.m. 

Katlicherra (Cachai), to p.m. 

Dhubii, 0-5 a.m. ; Netrokona, 1 A.m. ; Sonamganj, 0-30 A. m.j 
H aiiakandi, midnight. 

Sonapur, 5-30 a.m. 

», 6 a.m. ; Gauhati, C a.m. 

Jo»hat, 8-30 a.m. 

Sylhet, 1-5 p.m. 

Badlipar (Sibsagar), q-to p.m. ; a loud rumbling, but no per¬ 
ceptible shock ; Sonapur, 9 p.m. ; Gauhati, 10 P.M. ; 
Bijni, 10 p.m.j Dhubri, 9-19 p.m . 

Sonapur, 10 p.m.; Gauhati, 11 p.m.; Kalain (Cachar), 10 

P.M. 

Kuiseong, 11 p.m. 

Sonapar, 4 a.m. ; Gauhati, 4-40 a.m. 

Sonapur, 8 am.; Bogribari, 8-30 A.M. ; Binji, 9 A.M. ; Son am, 
ganj, 9 A.M. 

Rupsi, n-45 a.m. ; Dhubri, 11-20 a.m. 

Singribari, 4-45 p.m. ; Bijni, 5 P.M. 

Kalain (Cachar), n p.m. 

*• 11 11-15 p m. 

Sonapur, 5-50 A.M. ; Gauhati, 6-30 A.M. 

Rangpur, n-45 a.m. ; Serajganj, 11-30 A.m. 

Rangpur, 1-30 p.m. 

Bengbari, 8-56 p.m. j Guahati, 9-5 p.m.; Bogribari, 9-30 p.m. 
Jaipur, 5 " 3 ° A.M., doubtful; Gauhati, 6 a.m. ; Sonamganj 
6-15 a.m. 

Bengbai i, 12-5 P.M. 

Nowgong, 7-5 p.m. 

PI 7-20 P.M. 

Sonapur, 8-30 p.m. ; Bogribari, 8 p.m. 

Karirngfenj, about 10 p.m. 

Kurseong, about 11 p.m, 

Sonapur, 11-30 p.m. 

Darjiling, 1-50 a.m. 

Karim ganj, 3-20 A.M. 
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4-0 Karimganj, 4-10 A M. 

13-30 Benghari, 12-14 r.M. ; Sonapur, 12-45 P.M. 

x-o Maim&nsingh, 1 a.m. 

4*30 Sonamganj, 4-30 A.M. 

8-0 Guahati, 8-5 a.m. ; Sonamganj, 8-30 a.m. 

9- 15 Sonapur, 9-10 a.m. ; Sonamganj, 9-30 A M. 

10- 0 Sonapur, 10-15 a.m. 

12-0 Sonapur, 12-5 p.m. 

13 - 15 I-I 5 P.M. 

14- 0 Singribari, 1-55 P.M. 

21-30 Sylhet, 10 P.m. ; Dullabcherra (Sylhct), 930 P.M. 

0-30 Sonamganj. 12-30 A m. 

4- 0 Sonapur, 4-5 a.m. ; Sonamganj, 4-30 a.m. j Sylhet. 4-30 A.M. 

6-0 Karimganj, 5-40 A.M. 

8- 0 Gauhati, 8 a.m. 

8-30 Bogribari, 9 a.m. 

9- 0 Mangaldai, 8-55 a.m. ; Sonapur, 9-30 A.m. ; Tamar Hat, 8-5 

A.M. j Rupsi, 9-4 a.m. ; Bogribari, 9-30 a.m. 
xi-30 Sonapur, 11-30 a.m. ; Bogribari, 12 noon ; Bijni, 12 noon. 

*5-30 Singribari, 3-45 p.m. 

32-45 Darjiling, 10-40 p.m. 

6- 0 Singribari, 6-5 a.m.; Gauhati, 6-30 a.m. 

10-30 Mangaldai, 10-30 a.m. ; Bijni, 10 a.m. 

I2-o Rangpur, 12 a.m. 

I2-0 Sonamganj, 12 A.M. 

15- 0 Sonapur, 2-45 p.m. ; Sonamganj, 2 p.m. 

16- 0 Sonapur, 4-I0 p.m. 

16-30 » 4-45 p.m. ; Gauhati, 4-30 p.m. 

30-30 Silchar, 8-30 p.m. 

23-30 Borjuli, ir-30 p.m. , Bogribari, 12-10 a.m. 

0-30 Bogribari, 12-30 A.M. 

5- 0 Gauhati, 5 a.m.; Sonamganj, 4-50 a.m. 

18-30 Dullabchcrra, 6-30 P.M. 

14-0 Mangaldai, 7 p.m. 

23-30 Badlipar (Sibsagai). 11-10 p.m.; Silghat, 11-30 p.m.; Nowgong, 
11-45 P.M., Borjuli, 11-20 p.m. 

3-0 Sonamganj, 3-30 a.m. ; Katimganj 3 a.m. 

3- 5 Karimganj, 3-5 A.M. 

4- 0 Singribari, 3-40 a.m. 

7- 45 Kalain, 7-50 A.M. 

17- 0 Sonapur, 5 p.m.; Gauhati, 5 p.m.j Kalain, 5-20 p.m. 

21 Bijni, 10 P.M. ; Dhubri, 9-10 P.M. 

4-45 Mangaldai, 4-45 a.m. 

10- 0 Tung (Darjiling), 9-31 A.M. 

14- 30 Kalain, 2-30 p.m. 

17-0 Badlipar (Sibsagar), 4-45 p.m., rumbling, no perceptible, shock. 

18- 30 Dhubri, 6-30 p.m. 

19- 30 Sonapur, 7-20 p.m,; Gauhati, 7-2 o p.m.; Bijni, 7-30 P.W.; 

Dhubri, 7-45 p.m. ; Sonamganj, 6-30 P.M. 

21-0 Bogribari, 9 p.m. 

8- 0 Singribaii, 8-7 A.M. 
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Dhubri, 9 p.m. ; Rangpur, 9’3o P.M. ; Sherpur 30-4 »*. ; 
Jamalpur, 8-45 P.M. 

S-o Bogribari, 5 A.M. 

8-0 „ 8 A.M. 

11-30 Rupsi, II A.M. 

13- 45 Nowgong, 1-45 p.m. ; Borjuli, 1-40 p.m. ; Singribari, i2-30-> 

P.m. ; Sonapur, 1-30 p.m. ; Gauhati, 1-45 p.m.; Bijni, 1 P.M.; 
Dhubri, 1-40 p.m. ; Maimansingh, 1-15 p.m. ; Sonamganj, 
1-35 P* M. 

14- 30 Kuch Bihar, rf-30 p.m. 

33-45 Badlipar (Sibsagar), 11-45 p.m. 

11- o Nowgong, 11 a.m. ; Mangaldar, 10-35 a.m. ; Gauhati, n-30 

A.M. 

12- 0 Diwanganj, 12-10 P.M. 

13- 30 Gauhati, I p.m. ; Rupsi, 12-35 p.m. ; Dhubri, 1-45 p.m. 

1 4 - 45 Borjuli, 2-45 p.m. 

16-30 Bijni, 5 p.m.; Bogribari, 4 p.m.; Kuch Bihar, 4-30 P.M. ; 

Rangpur, 4 p.m.; Sherpur, 15-15 nr>. 

18-30 Sonapur, 6-45 p.m. ; Gauhati, 7 P.M. ; Sonamganj, 6-30 p.m. 
23-0 Gauhati, 11 p.m. ; Sonamganj, 11-30 P.M. 

3- 30 Gauhati, 2-30 a.m. ; Rupsi, 2-10 a.m. 

7-0 Nalitabari (Maimansingh), 7 a.m. 

H-30 Nowgong, 11 a.m. ; Kalaigaon (Darrang), n a.m. : Sonapur, 
10-35 a.m. ; Gauhati, 12 p.m. ; Sonamganj, is a.m. 

>3-3° Bijni, 2 p.m. ; Dhubri, 1-40 p.m. ; Kuch Bihar, 1-30 p.m.; 

Jamalpur (Maimansingh), 12-50 a.m.; Sonamganj, 1 p.m. 

20- 30 Sherpur, 19-50 m. 

1-30 Naiainganj, 1-30 P.M. 

13- 0 Dhubri, 1 p.m. 

18-15 Sonapur, 6 p.m.; Gauhati, 6-11 p.m.; Nctrakona, 6-15 P.ftfcJ. 
Sonamganj, 7 p.m.; Kalain (Cachar). 

21- 15 Sonapur, 9-15 p.m. 

22- 15 Sherpur, 21-30 M. 

1- 30 Dhubri, 1-20 A.M. 

g-o Karimganj, 5-10 a.m. 

14- 0 Gauhati, 2 p.m. ; Bijni, 2 p.m. 

17-0 Singribari, 4-55 p.m. 

0-30 Dhubri, 0-30 A.M. 

2- 30 Mangaldai, 9-35 p.m. 

4- 30 Borjuli, 4-30 A.M. 

*0-30 Bogribari, 10-30 A.M. 

13- 0 Bijni, I P.M. ; Dhubri, 11-18 P.M. 

14- 0 Tung, 1-6 p.m. 

14- 0 Bijni, 2 p.m. ; Bogribari, 2 p.m. 

15- 30 Bogribari, 2-3 p.m. 

15- 0 Sonapur, 6 p.m. 

ai-o Sonapur, 8-45 p.m.; Gauhati, 9-32 r.M. ; Bogribari, 8-3* 

P.M. 

33-0 Kalain (Cachar), l-i p.m. 

1-0 Kalaigaon (Darrang), 3 a.m. j Gauhati, 0-30 A.M* ; Dhubif, 
0-30 a.m. ; Kaunia, 25-40 m. (of 23rd). 
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September 24 . 4-30 Nowgong, 5 a.m.j Mangaldai, 5-15 a.m. ; Gauhati, 4-15 

a.m. ; Bogribari, 4-20 a.m. ; Sonamganj, 4-30 A.M. 

8-0 Bogribari, 8-20 a.m. 

16-0 Sonamganj, 4-15 p.m. 

23-0 Karimganj, n-14 p.m. 

a-o Dhubri, 2 A.m. 

s t 25 . 3-0 Nowgong, 3 a.m. 

ro-o Bogribari, 10 a.m. ; Bijni, xi a.m. 

16- 30 ,, 4"3o p.m. 

10-30 Darjiling, 7 “ 4 ° P*M, 

„ 26 . 1-0 Katlicherra 1-10 A.M. 

3- 0 Rupsi, 5-40 A.M. 

4- 0 Mangaldai, 4 a.m. 

20- 30 Bogribari, 8-30 P.M.; Bijni, 8 P.M. 

10-30 Bijni, 10-15 p.m. ; Dhubri, 10-40 p.m. 

21- 30 Sherpur, 20-40 m. 

2- 0 Bogribari, 1-55 A.M. 

*, 27 . 3-0 tiangajan, 3-40 a.m.j Gauhati, 2-45 a.m.j Bogribari, 2-30 

a.m. ; Rangpur, 3 a.m. 

9-45 Dhubri, 9-39 a.m. 

4-45 „ 9 - 4 1 a.m, 

16-0 Balipara, 4-20 p.m. j Sonapur, 4-5 p.m. j Rangpur, 3-57 p.m.; 

Netrokona, 4-11 p.m. j Sonamganj, 4-15 p.m. 

22-0 Nowgong, 10-10 p.m. j Borjnli, 10-30 P.M.; Gauhati, 21-40 m.j 
Bijni, 11 p.m. j Dhubri, xi-10 p.m. j Kaunia, 21-43 m. ; Kuch 
Bihar, 10 p.m.; Rangpur, 10-8 p.m. j Jalpaiguri, 10-10 p.m.; 
Tung, io-16 P.M. ; 10-17 p.m. j Bogta, 9-30 p.m. j Nator, 10 
p.m. ; Dinajpur ; Naogaon (Rajshahi), 10-10 p.m.; Perham- 
pur, 10-17 p.m. ; Sirajganj, iip.m.j Maimansingh, 10-22 
P.M. ; Sonamganj, 10-50 p.m. j Sylhet, 9-41 p.m.; Habiganj, 
10-30 p.m. ; Tangail, 10 p.m. 

,, 28 . 2-30 Kurigram (Rangpur), 2-30 a.m. 

4-0 Kai imganj, about 4 a.m. 

7-0 Balipara, 6-40 A.M. 

9-30 Dhubri, 9 a.m. j Gauripur, 10 a.m. 

22-0 Singribari, 10-45 p.m. ; Gauhati, 10 p.m. ; Rangpur, 9-40 p.m.* 
Jalpaiguri, 21-40 m.; Maimansingh, 10-15 p.m. 

,, 29 . 10*0 Rangpur, 10 a.m. 

13-30 Dhubri, 1-40 p.m, 

14-0 Sonapur, 2-15 p.m,; Gauhati, 2-20 p.m.; Rupsi, 2 p.m.; Dhubii, 
1-40 p.m. 

16-0 Sylhet, 3-15 p.m.; Karimganj, about 4 p.m. ; Manipur, 2-55 m. 
«» 30 • 11-0 Gauhati, 18-33 m. ; Bijni, 8 a.m. ; Dhubri, 7-12 p.m. , Rangpur, 

7-5 p.m. ; Sherpur, 18-30 m.; Nctrakona, 9 p.m. 

13-0 Bogribari, z p.m. 

17- 30 Bogribari, 5-ao p.m. ; Bijni, 6 p.m. 

I9-0 Dhubri, 7-20 p.m. ; Bogribari, 7-10 p.m. ; RupsJ, 7 p.m. 

October 1 • 1-30 Kalain, 1-30 a.m. 

3- 0 Bijni, 3 a.m. ; Bogribari, 3-20 a.m. 

4- 0 Kalaigaon, 4-10 a.m. ; Sonapur, 4-0 a.m. ; Gauhati, 3-35 m. 

5- 0 Mangaldai, 5-55 A.m. ; Gauhati. 4-20 m. ; Bijni, a.m. j 

Dhubri, 4-0 m. ; Kuch Bihar, 5-0 a.m. ; Sherpur, 4-10 m. 
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October 

I 

• 7-30 

Gauhati, 6-30 m. j Bijni, 8 a.u. 



10-15 

Gauhati, 9-35 m. ; Bijni 10 A.M. ; Dhubri, 9-30 rxv 



X 1-0 

Bogribari, 11 A.M. 



17-0 

Dhubri, 4-40 P.M. 



34-0 

Munshi Bazar, midnight* 

M 

3 

. 1 -0 

Bijni, 1 A.M. ; Bogribari, 2 A.M. 



3-0 

Sonapur, 3-0 a.m. ; Tamar Hat, 3-45 A.M. ; Bijni, 4 A.M. 



*1-30 

Kuch Bihar, 11-35 a.m. ; Rangpur, 11-25 A.M. 



13-0 

,, i2-o noon. 



31.0 

Kalaigaon (Darrang), 9-10 P.M. 



18-O 

Gauripur, 6 p.m. 

• • 

3 

. *-30 

Gauhati, t-30 A.M. ; Bijni, 1 A.M. j Dhubri, 1-30 A.M. 



7-30 

Tezpur, 7-57 a.m. j Gauhati, 6-58 m. ; Dhubri, 6-59 m.; Kaunia, 




7-0 m. j Kuch Bihar, 7-15 A.M.; Rangpur, 7-25 a.m.; 

Darjiling, 7-35 a.m. 



9-0 

Bijni, 9 a.m. ; Gauripur, 10 A.M. 



10-30 

Rangpur, 10-25 A.m. 



13-0 

Chandkira (Sylhet), noon. 

M 

4 

• 3-0 

Gauhati. 2 a.m. ; Bijni, 2 a.m. 


6-30 

„ 6-30 a.m . ; Kurigram, 6-35 A.M. 



8-30 

Bogribari, 8-30 a.m. 



10-0 

9-30 A.M. 



13-0 

Gauripur, x p.m. 



l6-IO 

Bijni, 4 p.m. 5 Rangpur, 4 P.M. 



19-30 

,, 7 - 3 ° p.m. $ Dhubri, 18-41 m.; Sonamganj, 7 p.m. 



30-30 

Gauhati, 8-20 p.m.; Kuch Bihar, 8-50 p.m. 



33-30 

„ 33-55 ; Bogribari, 9-30 p.m. ; Rangpur, 11-18 p.m. 

»» 

5 

• 3 -o 

Dhubii, 3 a.m. 



9-0 

Bogribari, 9-9 A.M. 



9-30 

» 9-30 A.M. ; Bijni, 9 A.m. 



9 - 3 o 

Sirajganj, 9-0 A.M. ; Netrakona, 9-30 A.M. 



I0-30 

Mangaldai, H- 3 o A.M. ; Gauhati, 9-54 *• ; Dhubri, 11 A.M. ; 




Kuch Bihar, Io -45 A.M. ; Rangpur, 10-17 a.m.; Sirajganj, 




11 A.M. 



12-30 

Sherpur, 11-5 A.M. 



17-30 

Bogribari, 5-30 P.M. 



2o-o 

Kurigram, 8 p.m. 



23-0 

Gauhati, 10-15 r.M. 5 Dhubri, 31-45 m.; Kuch Bihar, 9-30 p.m.. 




Netrakona, 10 p.m. 


6 

• I ”45 

Gauhati, 1-5 m.j Bijni, a a.m. ; Dhubri, 1*6 m. 



3-15 

,, i-35 Dhubri, 1-37 m. ; Sherpur, 3-30 a.m. 



5 -o 

„ 4-10 m. ; Dhubri, 4-17 m. j Rangpur, 4 a.m. 



7-30 

Rangpur, 7-30 a.m. 



10-0 

Giaubati, 10-30 a.m. ; Sonamganj, 10 a.m. 



15-0 

,» 3 p ; Rangpur, 3-5 p.m. 



21-30 

„ 9 p.m. j Bijni, 9-30 p.m. ; Kuch Bihar, 10 p.m. ; 

Darjiling, 10-5 p.m. 

*> 

7 

. 3 ' 3 o 

Dhubri, 3 - 3 o a.m. 


5 - 3 o 

Rangpur, s- 3 o A-M. 



13-0 

Gauhati, ia noon j Gauripur, 1 p.m. 



17-30 

Bogribari, 5-30 P.M. 



1-30 

Kaunia, 19-0 m. 

( 

86 

) 




AFTERSHOCKS XIV, 


87 


Oc tober 7 
8 


23- 0 Sylhet, 11-30 P.M, } Silchar, 11 P.M, 

1-15 » 1-17 A.M. i Karimganj, about 2 A.M* 

a-30 Dhubri, 2-30 a.m. 

3-30 Sylhet, 3-30 A. Mr. 

13*30 Rupsi, 1-40 p.m. 

ig-o Bogribari, 7 P.M. 

22-o Gauhati, 10 p.m. j Dacca, between 9 and 10 p.m. 

1-40 Si I ghat, 2 a.m. ; Nowgong, 1-45 a.m.j Tezpur, 2 A.M. | 

Borjuli, 1-50 a.m. 1 Mangaldai, 2 a.m. j Gauhati, 1-7 tn. ; 
Dhubri, 1-7 m. ; Kuch Bihar, 1-15 a.m. ; Rangpur, 1*35 
A.M. j Jalpaiguri, 1-45 A.M. j Darjiling, 1-35 a.m. j Dinajpur, 
1 - 3 S a.m. j Rajshahi, 1-30 A.M, ; Calcutta, 1-40 a.m. ; Siraj¬ 
ganj, 1-4S a.m. j Dacca, 1-45 a.m. j Sonamganj, 1-30 a.m. j 
Sylhet 2 a.m. 

18- 0 Bogribari, 6 p.m.j Bijni, 6 P.M. 

23-30 ,, 11-30 p.m. 

2- 0 Rupsi, 2 a.m. j Bijni, 3-30 A.M. 

3- 0 Sylhet, 3-5 a.m. 

4- 0 Gauripur, 4 a.m. 

8- 0 Gauhati, 8 a.m. j Bogribari, 7 a.m. ; Kurigram, 8 a.m. 

19- 0 Nctrakona, 6-30 p.M. ; Sonamganj, 7-26 P.M. 

20-30 Gauhati, 8-30 p.m. j Dhubri, 8-15 p.m. 

1- 30 Bogribari, 1-40 A.M. 

2- 0 ,, 2 A.M 

4- 3o Tamar Hat, 4 " 3 ° A. M.j Bijni, 4 A.M.; Dhubri, 3-50 m.j Kaunia, 

3-48 m. ; Kuch Bihar, 5 a.m. ; Rangpur, 4-35 a.m. 

5- 30 Dhubri, 5-30 a.m. ; Gauhati, 6*30 A.M. 

10-0 Gauhati, 9-25 m. ; Bijni, 10 a.m. 

12- 0 Gauhati, 11-3 m.j Tamar Hat, 11-55 A.m. j Bijni, 12 A.M.; 

Dhubri, 11 A m.j Karimganj, midday. 

16-0 Bijni, 5-30 p.m. ; Dhubri, 4 P.M. ; Rangpur, 4-15 p.m. 

24- 0 Sirajganj, 11-50 p.m. 

3- 0 Dhubri, 3 A.M. 

21-0 Gauhati, 20-15 m. j Bogribari, 9-30 p.m. ; Rupsi, 8-58 p.m.j 
Rangpur, 9-5 P.M. 

9P-30 Bogribari, 9-30 a.m. ; Bijni, 9 A.M. 

15-30 Salona* 3-53 p.m.j Nowgong, 2-4S p.m. ; Tczpur, 3*30 p.m.j 
Mangaldai, 3-30 p.m.; Gauhati, 14-46 m. 

16-0 Sylhet, 4 p.m.j Karimganj, 3-45 p.m,, Kalain, 4 p.m. 

2- 30 Nowgong, 3-35 A.M. j Bogribari, 2-10 a.m. j Tung, 2-4 a.m.j 

Sirajganj, 2 A.m.j Dacca, 2-15 a.m.j Brahmanbaria j 
(Tippera), 2-45 a.m.j Sonamganj, 2-40 a.m. ; Sylhet, 
3 a.m.j Maulvi Bazar, 2-45 a.m. j Kalain (Cachar), 2 a.m.j 
Manipur, 1-28 m. 

4- 0 Dhubri, 3-45 A.M. 

6-0 Rangpur, 6 A.M. 

9- 0 Mangaldai, 9-15 A.M. j Gauhati, 8 -i <5 m. j Bijni, 9 A.M. 

3- 15 Kaunia, 1-40 m. 

13- 0 Gauhati, 12-43 m.j Bijni, 2 p.m.j Dhubri, 1 P.m.j Sonamganj, 

12-35 I*.M, 

24-0 Katimganj, u-45 p.m. 

2-o Bengbari, 2 a.m. j Dhubri, 2 A.M. 
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4*30 Tamar Hat, 4*3 A.M. 

9-o Bogribari, g A.M. 

12-0 Tamar Hat, 11-45 A.M. ; Dhubri, ia-10 P.M. j Rupsi, 1 P.M. 

6- 30 Bijni, 6-30 a.m.j Dhubri, 6-30 a.m.; Kuch Bihar, 6 a.m.; Rang- 

pur, 6 a.m. 

7- 30 Dhubri, 7-30 A.M. 

32-0 Gauhati, 9-30 p.m.j Karimganj, 10 P.M. 

1- 45 Rangpur, 1-42 A.M. 

6-30 Dhubri, 6-30 A.M. 

11-0 Mangaldai, 10-50 A.m.j Gauhati, 11-20 A.M. ; Bijni, 11 a.M. j 
Dhubri, 10-31 m.; Rangpur, 11-10 a.m. j Maimansing, 11-15 
A.M. ; Sonamganj, 10-15 a.m. ; Sylhet, 10-30 a.m. 

23-0 Gauhati, 11-0 p.m.; Karimganj, 107 p.M. 

3 o-o Bijni, 9 p.m.; Dhubri, 8-30 P.M. j Kaunia, 19-25 m.j Rangpur, 
8-5 P.M. 

2- 30 Dhubri, 2-30 A.M. 

8 -o Rangpur. 7-45 A.M. 

9-15 Sherpur, 8-45 na. 

15-15 Bogribari, 3 p.m. ; Rangpur, 3-15 P.M. 

20-0 Lakhimpur, 8-5 P.M. 

2- 15 Dhubri, 2-15 a.m. 

4-0 Netrakona, 4 a.m.; Dhubri, 3-55 A.M. j Rupsi, 3-33 A.M. 

9*30 Dhubri, 9-30 a.m. j Bijni, 10 A.M. 

12-30 ,, 12-40 P.M. 

14- 30 Nowgong, 2-30 p.m. j Tezpur, 2-15 P.M. j Borjuli, 3-30 P.m.j 

Mangaldai, 2-47 p.m. ; Bengbari, 2-35 p.m.j Bijni, 2 p.m.j 
Dhubri, 2-15 P.M. 

15- 3 o Dhubri, 4 p.m. ; Rangpur, 3-40 P-M. j Netrokona, 4 p.m. 

26-15 Golaghat, 15-30 m. 

19-0 Dhubri, 6-30 p.m.j Netrakona, 7 P.M. 

3- 30 Nowgong, 3-30 A. m.j Borjuli, 3-55 a.m.j Bijni, 3 A.M.; Dhubri, 

3-7 mj Kuch Bihar, 3-30A.M.J Rangpur, 3-55 a.m.; Jalpaiguri, 

3-45 a.m., Darjiling, 3-45 a.m.j Bogra, 3-50 a.m.j Sherpur, 

3- 10 m. 

4- 0 Tamar Hat, 4-45 A.M. 

5- 0 Sonamganj, 5 a.m. 

2-0 Mangaldai, 1-50 a.m.j Gauhati, 2-0 a.m. 

8- 30 Dhubri, 8-35 a.m.j Kurigram, 9 a.m.j Rangpur, 8-35 a.m. 

10- 30 Salona, 10-40 a.m.; Nowgong, 10-25 a.m.j Mangaldai, 

10-30 a.m.j Gauhati, 10-5 a.m.j Dhubri, 10 A.m. j Sonamganj, 
10 a.m. j Sylhet, 10-33 a.m. 

11- 30 Sylhot, 11-30 A.M. 

12-0 Rupsi, 12-30 p.m.j Dhubri, 11-23 m. ; Kuch Bihar, 12 noon. 

iG*o Silghat, 4-30 p.m. j Nowgong, 4-10 p.m. j Tezpur, 4-12 p.m. j 

Borjuli, 4-31 p.m.j Mangaldai, 4-26 p.m.j Bengbari, 4-15 
P.M. ; Bijni, 4 p.m.j Dhubri, 15-22 m.j Kuch Bihar, 3-30 p.m. 
Gaibandha (Rangpur), 3-45 p.m. j Sirajganj, 4-30 p.m. j 
Maimansingh, 4-10 P.M. j Sylhet* 15-29 m. j Munshi Bazar, 

4- 20 p.m. j Kalain, 4 P.M. 

I8-0 Tamar Hat, 6-33 p.m. j Rupsi, 6-30 p.m. j Dhubri, 17-24 m.j 
Kuch Bihar, 6 p.m. ; Rangpur, 5-52 p.m.j Maimansingh, 
6-30 P.M. j Sherpur, 17-33 m«l Sonamganj, 6-30 p.m. 
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October 

22 

* 22-0 

Nowgong, 10-10 p.m. 

»» 

23 

• 3*0 

Tespur, 2-50 A.M. 



6-0 

Bogribari, 6 a.m. 



It-O 

,, II A.M. 



12-0 

Gauhati, 12 a.m. ; Sylhet, 12-30 p.m. 



14-0 

Bogribari, 2 p.m. 



14-30 

,, 2-30 p.m. ; Bijni, 2-30 p.m. ; Kuch Bihar, 2 p.m. 



23-0 

Maimansingh, 11 p.m.; Sylhet, 10-40 p.m. 

>» 

34 

• I-40 

Ratigpur, 1-40 a.m. 



13-0 

Sylhet, I P.M. 

>• 

«S 

• i- 3 o 

Rangpur, 1-30 a.m. 



6-30 

Tinsulehia (Dibrughar), 6-50 A.M. ; Dibrughar, 5-50 A.M.; 




Jaipur, 7-3 a.m. j Lakhimpur, 6-25 a.m. ; Sibsagar , 6-45 
a.m.; Mokokchoung (Naga Hills), 7 a.m. ; Kohima, 7 a.m.; 
Golaghat, 5*54 j Nowgong, 6-20 A.M. ; 1 ezpur, 6 A.M.; 

Borjuli, 7-37 A.M.; Mangaldai, 6-40 A.M. 



7-0 

Sylhet, 6-50 a.m. ; Kariroganj, 7-0 a.m. ; Silchar, 7-0 A.M. ; 




Kalain, 6-35 A.M. ; Udarband, 6-S0 A.M. 



9-30 

Bogribari, 9-30 A.M.; Bijni, 10 A.M. 



« 3 “ 3 o 

Lakhimpur, 1-35 p.m. 



17-0 

Sylhet, 5 p.m. ; Silchar, 4-10 p.m. 



22-30 

Bijni, xi p.m. ; Dhubri, 22-10 m. ; Kuch Bihar, 10-30 P.M. ; 




Rangpur, 10-30 P.M.; Tung, 10-31 p.m.; Darjiling, 10-40 p.m. 



24-0 

Bcngbari, 11-30 p.m.; Bogribari, 11-30 p.m.; Gauhati, 12-0 p.m. 

H 

26 

. 2-0 

Tamar Hat, 2 a.m. 



10-30 

Kurseong, 10-30 A.M. 



19-0 

Sylhet, 6-50 p.m# 



21-0 

Sonamganj, 9-30 P.M.; Sylhet, 8-50 P.M. 



23-0 

Bogribari, 11 p.m. 

H 

37 

• 1-30 

Karimganj, 1-25 a.m. 



13-0 

Gauhati, 1-30 p.m.; Sonamganj, 1 p.m. 



l8-o 

Netrakona, 6 p.m. 



19-30 

Sonamganj, 7-30 p.m. 



21-30 

Bogribari, 9-30 p.m# 



32-30 

Rangpur, 10-30 p.m. 5 Maimansingh, 10-30 P.M.; Netrokona, 




II P.M. 

»• 

28 

• 7 -o 

Siliguri, 7 A.M. 



7-30 

Bogribari, 7-30 A.M. 



11-0 

,, 11-0 A.M. 



13-0 

Tung, 12-40 p.m. 



*7-0 

Sherpur (Maimansingh), 16-35 m. 

»* 

20 

. 7 -o 

Sonamganj, 7 a.m. 



13-30 

Sylhet, 1-30 p.m. 



17-0 

Dlrubri, 5 p.m.j Bogribari, 4-30 P.M. 



23-30 

Bogribari, 11-30 P.m. 


», 30 ■ *-0 Gauhati, 1 A.M.; Rangpur, 0-30 a.m. 

8-0 Dhubri, 8-10 A.M. j Bogribari, 8 A.M ; Kurigram, 8 A.M.; Kuch 
Bihar, 8-30 a.m.; Rang pur, 8-22 A.M. 

>1 3 * • *"3o Nowgong, 1-15 a.m. j Gauhati, 1-30 A.M. ; Sonamganj, 1-30 

A.M.j Sylhet, 1-30 A.M. ; Karimganj, 2-30 a.m., or beforej 
Munshi Bazar, 1-30 a.m • 

Silghat, 3 A.M. 
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October 31 

9-0 

Gauhati, 9 a.m.; Bogribail,g a.m.; Rangpur, 9-3 a.m. 


11-0 

Mangaldai, 10-50 A.M. 

November 1 * 

3 “ 3 o 

Bengbari, 3-30 A.M. 


* 4-30 

Jalpaiguri, 3-30 P.M. 


19-0 

Bogribari, 7 p.m. ; Chuttia (Darrang), 5 p.m. 


19-30 

Kurseong, 7-30 P.M. 

>• 2 

0-30 

Katlicherra, between 0-30 and 1 a.m. 


3-30 

Kalain (Cachar), 3-30 A.M. 


5-15 

Nowgong, 5-14 a.m.; Borjuli, 5-15 a.m.; Mangaldai, 5-0 a.m.j 
G auhati, 5-35 a.m. ; Tamar Hat, 5-30 a.m. ; Dhubri, 5 a.m. j 
Rangpur, 5-10 a.m.; Jalpaiguri, 5-0 a.m.; Tung (Darjiling), 
5-4 A.M. ; Darjiling early morning; Sherpur, 4-27 m.; Kisho r- 
ganj, 5-30 A.M • ; Sonamganj, 5 A.M. ; Sylhet, 5-45 A.M. ; 
Kalain, 5-30 a.m. 


1 l-3o 

Tiphook (Sibaagar), 11-55 A.M.; Nowgong, 11-27 A.M.; Mangal¬ 
dai, 11-7 a.m.; Bengbari, 11-45 A.M. ; Gauhati, 11-45 a.m.j 
D hubri, 10-52 m.; Rangpur, 11-20 a.m.; Nilphatnari, 11-30 
A.M.; Dinajpur, 11-30 A.M.; Sherpur, 10-56 m.; Sonamganj, 
1I-45 a.m.; Kalain, 11-30 a.m. 


12-30 

Gauhati, 12-32 P.M*; Tamar Hat, 12-55 p.m.; Dhubri, 11-42 m. ; 



Rangpur, 12-20 p.m.; Sherpur, n-50 m. 


13-0 

Lakhimpur, 1-7 p.m,; Gauhati, 1-30 p.m.; Dhubri, 1-45 p.m. ; 
Kaunia, 12-42 m. 


23-30 

Nowgong, 11-17 p.m.; Mangaldai, 11-20 p.m.; Gauhati, 10 p.m. 

t * 3 • 

0-30 

Sylhet, 0-30 a.m. 


1-0 

Borjuli, 1-0 a.m. 


2-0 

Rangpur, 2-10 A.M. . 


4 -o 

Gaibandha, 3-45 a.m. 


u-30 

,, 11-35 A.M. 


22-0 

Dinajpur, 10 p.m. 

» 4 

1-30 

Dhubri, 1 a.m.; Dinaj'pur, 2 a.m. 


5-0 

Rangpur, 4-45 a.m. 


9-30 

Bengbari, 9-20 a.m.; Gauhati, 8 p.m.; Tama iHat, 9 p.m.; 
Dhubri, 19-47 Bangpur, 8-n p.m.; Jalpaigui i, 19-44 m.j 

Darjiling, 8-25 p.m.; continuous creakings through the night j 
Shctpur, 9-45 m. 

» s 

3-0 

Mangaldai, 2-10 A.M* 


4-0 

Bogribari, 4 A.M. 


1 1-0 

Sylhet, 11-0 A.M. 


32-0 

Bogribari, lo P.M. 


22-30 

„ 10-30 P.M. 

M ® * 

4*30 

Gauhati, 4 a.m.; Dhubri, 5 A.M* 


■ 6-0 

Bogribari, 4 p.m. 


» 9 - 3 o 

Sylhet, about 7-30 p.m. 


22-30 

Gauhati, 10 p.m.; Rangpur, 11-10 PiV.; Sherpur, 21-50 m. 
Sylhet, 10-45 p.m* 

.» 7 

«- 3 o 

Salona, 0-20 A.M. 


to -o Tung (Darjiling), 9-57 P.M. 

8 . 0-30 Bogribari, 0-30 A.M. 

i i-o Rangpur, 10-40 A.M. 

17-30 Bengbari, 5-45 p.m.; Bogribari, 5-3© P.M. 

31-30 Mangaldai, 9-25 p.m.; Gauhati, 9-30 p.m 

22-30 Bijni, 10 P.M.; Dhubri, 10-30 P.M.; Rangpur, 10-0 p.m.j Kur- 


( 90 ) 



AFTERSHOCKS XIV, 


9 « 

seong, 10-30 p.m.; Maimansingh, !0-30 p.m.j Sylhet, 10-4; 
p.m.; Kalain, n*ia p.m. 

5-30 Rang pur, 5-34 a.m. 

8-0 ,, 8-0 A.M. 

10-0 Bijni, 10 A.M.; Bogribari, 9-30 A.M.; Ku rig ram, 10 A.M.j Nator, 
10 A.M. 

3 0- o Kaunia, 20-0 m. 

33-0 Salona, 11-33 A.M.j Nowgong, 11-8 p.m.; Tezpuf, 10 P.M.; 

Mangaldai, to-25 F.v j Gauhati, 11 p.m.; Rupsi, 10-30 p.m.; 
Dhubri, 10-30 p.M.j Rangpur, 11-10 p.m.; Tung (Darjiling)* 
10*55 p.m.j Sherpur, 22-40 m.; Matmansing, 10 p.m.; Sonam- 
ganj, 11-30 P.M.; Sylhet, 11 p.m.j Habiganj, 11 p.m.j 
Kalaura (Cachar), about midnight. 

3- 0 Sylhet, 2-45 A.M. 

7-30 Bindukuri (Darrang), 7-30 A.M. 

7-45 Sherpur, 7-10 m. 

12-0 Mangaldai, 12-10 p.m.j Singribari, 11-25 a.m.; Tangail (Cachar), 

8- 30 P.M. 

at-o Singribari. 8-30 p.m.j Gauhati, g p.m. 

32- o Kalaigaon (Darrang), 11 p.m.; Tamar Hat, 10-30 p.m.; Dhubri, 

9- 30 P.M.; Rangpur, 9-30 p.m.; Dmajpur, y-30 p.m.; Siraj- 
ganj, 9-30 p.m.; Maimansingh, 10 p.m.j Sonatnganj, 9-30 p.m. 

12-30 Sherpur, 11 m. 

21- 0 Sonamganj, 9 p.m.j Bindukuri, 8-30 P.M. 

33- 0 Kaunia, 22-30 m.j Kuch Bihar. 

a-30 Dhubri, 2-30 a.m. 

*5-30 „ 3-30 p.m. 

31- 30 Fonamganj, 9-30 p.m. 

23- 0 Kalaigaon, 11 p.m.; Gauhati, U p.m.; Sylhet, 10-30 p.m. 

5- 0 Nowgong, 4-48 a.m.j Gauhati, 5-30 a.m. 

15-0 Bengbari, 3-15 p.m.j Gauhati, 3 P.M.; Dhubri, 2-30 p.m. 

12-0 Gauhati, 1 2 noon; Kalaigaon, 12-15 p.m. 

12-15 Gauhati, 12-10 p.m.j Kalaigaon, 12-30 p.m. 

4- 0 Mangaldai, 4-15 a.m. ; Gauhati, 3-30 a.m. 

6- 0 Salona, 6-8 a.m. 

24- 0 Karimganj, about midnight. 

1-0 Naogaon (Rajshahi), about 1 a.m. 

n- 3 ° Tamar Hat, 11 a.m.j Bogribari, 12 noon. 

17-30 Dhubri, 5-30 P. U. 

19*0 Bogribari, 7 p.m. 

3*-3o Jorhat, 9-30 p.m. ; Lakhimpur, 8-57 p.m.j Golaghat, 20-20 m.; 

No* gong, 9 p. m.j 1 ezpui, 9 p.m.j Bahpara, 9-30 p-m.j Man¬ 
galdai, 9-40 'P.m.j Singribari, 9-15 p.m.j Gauhati, 9 p.m.j 
Tamar Hat, 9-0 P.M.; Rupsi, 9-20 p.m.; Kuch Bihar, 9 p.m.; 
Rangpur, 8-53 p.m.; Punkhabari, 9-4 p.m.; Tung, 9-2 p.m.; 
Nator, xo P. m.; Dinajpur, 9 p.m.; Naogaon (Rajshahi), 8-30 
P.M.; Tangail, 9 P.M.; Maimansingh, 9-I0 P.M.; Sylhet, 9-30 
P.M.; made soma bricKwotk fall; Maulvi Bazar, 9 p. m.j 
K alain, 9-30 P.M.; Katlicherra, 9-15 p.m, 

6-0 Serajganj, 5-45 A.m. 

22- 0 Chandkhira (Sylhet), 10-15 P.M. 

3-0 Gauhati, 3-30 a.m.j Sylhet, 3 a.m. 

*0-0 Bindukuri, 9-50 a.m. 
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November 

19 . 

17-0 

Singribari, 5 p.m. 



31-30 

Katlicherra, 9-30 P.M. 


3 o 

1-30 

Tamar Ifat f x a.m.; Kaunia, 1-20 m.; Kuch Bihar. 



20-0 

Dinajpur, 8 p.m. 

i» 

21 

2-0 

Borjuli, 2-ao A. m.; Mangaldai, 1-50 a.m.; Dhubri, 1 A.M./ Kuch 


Bihar, Rangpur, 2-15 a.m.; Punkhabari, 1-53 A.M.; Darjiling, 
1-58 a.m,; Nilphamajrl, 1-30 A.M Bogra, 2 A.M,; Nator, 
a a.m.; Naogaon (Rajshahi), middle of night; Scrajganj, 
3-15 A.M.; Maimansingh, a A.M.; Sonamganj, 2 A.M., Syhlet, 
2*30 A.M. 




3 - 3 o 

Gauhati, 3-35 a.m.; Tamar Hat, 3 A.M.; Bogribari, 4 A.M. 



5-0 

Rangpur, 5 a.m.; Nator, 5 A.M.; Bogribari, 4 A.M. 



8-30 

Bogribari, 8-30 A.m. 



17-30 

Bijni, 6 p.m Dhubri, 16-58111. 



21-0 

Bogribari, 9 p.m.; Bijni, 9 p.m. 

»» 

22 

2-0 

Sherpur, 1-25 m. 



3-30 

Maimansingh, 3-20 A.m. 



4-30 

Kurigram, 4-30 A.M. 



8-0 

Sonamganj, 8 a.m. 



19-0 

Dinajpur, 7 p.M. 



21-0 

Mangaldai, 9 p.m.; Gauhati. 9 P.M. 

M 

33 

1-0 

Sylhet, 0-50 A.M. 



3 - 3 o 

Bogribari. 3 A.M.; Bijni, 2 A.M. 



13-0 

Karimganj, 12-40 p.m. 

•# 

24 

2-0 

Gauhati, 1-45 a.m.; Rangpur, 1-15 A.M.; Sylhet, 2-30 A.M. 



3-0 

Rangpur, 3 a.m. 



21-30 

Gauhati, 9 p.m.; Sonamganj, 10 p.m ; Sylhet, 9-45 p.m. 



23-0 

Gauripur, 11-10 p.m. 


35 

2-30 

Bijni, 3 a m.; Dhubri, 2-20 a.m.; Kaunia, 1-55 m.; Tung, 3-30 




a.m.; Sirajganj, 2-30 a.m.; Sherpur, 1-55 m., Netiakona, 
3 A.M. 



19-30 

Gauhati, 7*30 p.m.j Rangpur, 7-15 p.m. 



21-10 

Sylhet, 9-10 p.m. 


26 

10-30 

Gauhati, 10-40 A.M.; Kalaigaon, 11 A.M.; Bijni, 10 A.m.; Kuri- 




gram, 10-15 A.m.; Rangpur, 10-15 a.m.; Sonamganj, 

9-30. A.M. 



x5-o 

Salona, 2-30 p.m.; Gauhati, 3 p.m. 

99 

27 . 

4-0 

Sherpur, 4-10 m. 



* 5 - 3 o 

Bogribari, 3-20 P.M. 



17-19 

Bindukuri, 5-18 p.m. 



22-0 

Dibrugarh, 10-10 p.m. 

*» 

39 • 

5 - 3 o 

Rangpur, 5-20 a.m. 



15-0 

Rupsi, 3-20 P.m.; Dhubri, 14-30 m.; Kuch Bihar, Rangpur, 2-47 




p.M.; Dinajpur, 3 p.m.; Sherpur, 15-5 tn.; Sylhet, 3-15 p.m. 



23-30 

Bogribari, 1 i» 5 o P.M* 

II 

30 

3-30 

Maimansingh, 3-35 A.M. 



4-0 

Maimansingh, 4-0 a.m.; Karimganj, 4-10 A.M. 



19-0 

Sonamganj, 7 p.m. 



19-30 

Gauhati, 7-30 p.m.; Sonamganj, 7-30 p.m. 

December 

2 

6-0 

Tezpur, 5-23 A.M. 

n 

• 

13-0 

Tezpur, 12-50 P.M. 



20-0 

Gauhatli 9 p.m.j Sonamganj, 8 p.m. 
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7-0 


>» 
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Bogiibari, 7 A.m.j Gauhati, 8 A.M.j Bogribari, 8 A.M.J Bijni, 

8 a.m.; Kaunia, 6-39 m. 

0-30 Tung (Darjiling), 0-38 A.M. 

8- 0 Bogribari, 8 a.m. 

Siliguri reports slight tremours on the 3rd and 4th, but too 
indistinct for their duration to be recorded j no time given. 
17-0 Gauhati, 5-10 p.m.; Bijni, 4 p.m. 

91-30 Gauhati, 9-30 p.m.; Bijni, 10 p.m., slight ; Bogribari, 9 P.M.; 
SonamganJ, 8-50 p.m. 

2- 0 Nowgong, 3 4.M.; Bijni, 2 A.M. 

5-30 Mangaldai,5-30 am.; Gauhati, 6 A.M. 

9- 30 Dhubri, 9-30 m. 

*3-3o Maimansingh, 1-30 p.m. 

14-0 Nowgong. 2 p.m. 

4- 0 Maimansingh, 4-10 A.M. 

13-39 Gauhati, 1-45 P.M.; Rupsi, 1-30 P.M.; Dhubri, 1-30 p.m.; 

Kaunia, 13-0 m.; Rangpur, 1-35 P.M.; Serajganj, 1-45 p.m,; 
Sonamganj, 1-35 p.m. 

16-30 Nowgong, 4 p.m.j Mangaldai, 4-40 p.m, 

23 -o Sonamganj, 9-55 p.m.j Sylhet, 10-17 P.M. 

6-3 Sylhet, 5-50 a.m. 

1-30 Dhubri. 3-30 P.M.; Jaraalpur (Maimansingh), 2-34 p.m.j 

Sylhet, 3-15 P.M. 

* 5-57 Sylhet, 3-20 p.m. 

17-30 Sylhet, 5-30 p m. 

23-15 Gauhati, 10-10 p.m.j Tamar Hat, 11-20 p.m.; Dhubri, 22-45 m.j 
Rangpur, 10-20 p.m.; Tung, ir-25 p.m.; Nilphamari, no time 
given ; Dinajpur, 11-30 P.M. 

I-30 Rangpur, 1-30 A.M. 

3- 30 Tung, 3-25 a . m . 

19-0 Sonamganj, 7 p.m. 

23-30 Katlicherra (Sylhet), between if-30 and 12 p.m. 

6-0 Bijni, 7-15 a.m.; Kurigram, 6-30 a.m.; Rangpur, 6 a.m. 

9- 30 Dhubri, 9*30 a.m. 

10- 30 Gauhati, 10-30 a.m.; Bogribari, to a.m. 

2o-*s Sylhet, 8-15 p.m. 

i-o Kurigram, 1 a.m. 

13-0 Sylhet, 1-8 p.m. 

20-30 Nowgong, 8-30 p.m. 

23-15 Sylhet, 11-15 p.m. 

3-0 Sonamgani, 3 A.M. 

6-0 Gauhati, 6 a.m.; Bijni, 7 a.m.; Bogribari, 7 a.m. 

12-0 Bogribari, 13 noon* 

18-0 „ 6 P.M. 

3-0 „ 3 a.m. 

5- 30 Nowgong, 5-45 a.m.; Gauhati, 5-30 a.m. 

34-0 Dinajpui, 12 midnight, Maimansingh, 12 midnight. 

6- 30 Sonamgani, 6-30 a.m. 

9-0 Chittagong, 8-55 a.m. 

igr3o Tamar Hat, 7-30 p.m.j Rupsi, 7 p.m.j Dhubri, 7-30 p.m.j 
Kurigram, 6-45 p.m. 

22-30 Rupsi, 9-30 p.m.j Dhubri, 10-3o p.m.j Kaunia, 21-50 m.j 
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Rangpur, 10-30 p.m.; Maimansingh, 10-30 P.M.; Sonamganj* 

M 

17 

3*30 

9-55 p.m. 

Jamalpur (Maimansingh), 3-30 a.m. 

*9 

18 • 

6-30 

9-0 

18-30 

1-0 

Bogribari, 6-30 A.M. 

Gauhati, 9 a.m.; Sonamganj, 8-45 A.M. 

Dhubri, 6-30 p.m.; Sylhet, 6-27 p.m.j Sonamganj, 8-30 p.m.; 

Sylhet, about 8 p.m. 

Rangpur, 1 a.m. 


30 • 

9-0 

21-30 

4-0 

, Bogrib&ii, 9 a.m. 

Tczpur, 9-20 P.M. 

Maimansingh, 4-5 A.M. 

„ 

21 • 

2-30 

Nowgong, 3-30 A.M. 

99 

33 

15-30 

3-0 

Rangpur, 3-30 P.M. 

Salona, 2-50 a.m.; Bindukuri (Darrang), 3 a.m.; Rangpur, 

99 

24 

6-0 

3-0 

3-35 a.m. 

Maimansingh, 6 A.M. 

Nowgong, 12-30 A.M.; Bindukuri, 3-15 A.M.; Gauhati, 3 -i m.; 

99 

25 

3-15 

Tamar Hat, 2 A.M.; Dhubri, 2-10 m.; Rang pur, 1-10 A.M.; 
Netrnkona, 1-55 A.M.; Sonamganj, 3 A.M. 

Silghat, 1-20 p.m. ; Gauhati, noon. 

99 

26 

4-0 

Dhmt, 4 a.m. * 

99 

37 

13-0 

18-30 

3-0 

Salona, 1-5 P.M.; Nowgong, 12-15 P.M.; Bindokuri, 12-49 P.m. 
Sonamganj, 6-30 P.M. 

Gauhati, 3-10 a.m.; Rupsi, 4-30 A.M.; Gauripur, 3 a.m. 

99 

28 

22-15 

3-0 

Nowgong, 12-20 P.M. 

Kurigiam, 1-15 A.M.; Rangpur, x A.M.; Sherpur, 1-20 a.m. 

99 

29 

4-0 

7-0 

10-15 

23-15 

4-0 

Dhubri, 4 a.m.; Kaunia, 3-30 m.; Rangpur, 4-0 a.m.; Mamma* 
singh, 3-45 a.m. ; Sonamganj, 3 a.m.; Chandkhtra (Sjlhetj, 
3-10 A.M. 

Dhubii, 7 A.M. 

Nowgong, 10-15 A.M. 

Gauhati, 21-30 m.; Dhubri, 21-43 m.; Kurigram, 9-20 P.M. ; 
Rangpur, 10-15 p.m. 

Bogi ibari, 4-30 a.m.; Gaibhanda (Rangpur), 4-10 A.M. 

99 

30 

13-0 

19-0 

23-0 

19-0 

Borjuli, 13-50 P.M. 

Rupsi, 7 p.m. 

Kaunia, 2i-3o>n.; Gaibhanda, 10 p.m. 

Dhubri, 7 p.m. 

99 

3 * 

4-0 

Rangpur, 4 a.m. 




Part 

III.— 1 January to 31 December 1898. 

January 

a 

17-0 

Gauhati, 16-12 m.; Bijni, 4-30 p.m. 

99 

3 

1-0 

22-0 

Bogi ibari, 1-30 a.m.; Rangpur, x A.M. 

Bogribari, 9-30 P M.; Netrakona, 10 P.M. 

•> 

4 

2-0 

21-0 

Bindukuri, 1-50 A.M. 

Gauhati, 9 p.m.; Rupsi, 9-30 p.m.; Dhubri, 9-45 p.m.; Kan nia» 
20-30 m.; Kuch Bihar; Rangpur, 10 P.M. 

9 > 

5 

16-30 

17-0 

Bogribari, 4-30 P.M.; Bijni, 4-30 P.M. 

,» 5-0 P.M.; Bijni, 4-45 P.M. 

99 

( 

6 • 

94 ) 

1-0 

Messa (Nowgong), 1-45 a.m.; Gauhati, 0-1 m. 
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January 

6 . 

5-30 

21-30 

23-0 

Gauripur, 5-30 A.M. 

Gauhati, 9-30 p.m,; Dhubri, 10 P.M.; Kurigram, 9 p.m. 

Gauhati, 11 p.m*; Bogribari, 11 p.m.; Bijni, 12 P.M. 

»» 

7 • 

1-0 

3-30 

Q-O 

19-30 

23-0 

Maimansingh, 1 A.M. 

Bogribari, 5 A.M.; Kurigram, 5-30 A.M. 

Dhubri, 9 A.M. 

Gauhati. 7-10 P.M.; Rupsi, 8-15 P.M.; Dhubri, 7-53 P.M.» 

Kurigram, 7-30 p.m. 

Silchar, 11 p.m.. 

ii 

8 

21-0 

Dhubti. 9 P.M. 

ii 

9 

2-0 

2-30 

5 -o 

II-O 

12-15 

Sonamganj, 2 A.M. 

Silghat, 3-30 a.m.j Nowgong, a-45 A.M.; Bindukuri, 2-40 A.M. 
Sonamganj, 5 A.M. 

Bindukuri, 11 A.M. 

Nowgong, 9-12 p.m.; Gauhati, 9-12 p.m. 

»» 

IO 

4-30 

23-45 

Gauhati, 4-20 A.M.; Bogribari, 4 A.M.; Sonamganj, 4-30 A.M. 
Sherpur, 23-10 m. 

ii 

11 • 

22-0 

Rupsi, 10-10 p.m.; Kurigram, 9 P.M.; Rangpur, 10-5 p.m.j 
Netrakona of, 9 p.m. 

ii 

12 

13-0 

18-45 

20-30 

22-0 

Kurigram, 1-10 p.m.; Kattnia, 18-13 m.; Rangpur, 6-40 p.m. 
Kaunia, 18-13; Rangpu*, 6-40 p.m. 

Gauhati, I9-55 m.; Bognbari, 8 p.m.; Kurigtam, 8 p.m.; Jamal- 
pur, 7 p.m.; Maimansingh, 7-35 P.M.; Sonamganj, 8-30 P.m. 
Bijni, 9 p.m.; Dhubri, 10-10 p.m. 

ii 

*3 

2-0 

3*30 

Karimganj, about 2 A.M. 

Rangpur, 3-30 A.M. 

ii 

IS 

11-30 

Rupsi, 11-30 A.M. 

•> 

■ 6 

13-30 

23-0 

23-25 

Nowgong, 1-40 p.m.; Tamar Hat, t -35 p.m.; Dhubri, 1-45 p.m.; 
Rupsi, 1-50 p.m.; Kurigtam, 1-45 P.M.; Kuch Bihar, Sherpur, 
3-5 m.; Karimganj, just before 2. 

Bijni, 1 P.M.; Kuugram, 10 P.M. 

Katimganj, 11-40 P.M. 

» 

17 

14 - IO 
S 3-45 

Gauripur, 2 P. M.; Maimansingh, 3 P.M. 

Kanmganj, 11-4G p.m.; prolonged but feeble, the only time a 
rumble was heard here. 

•» 

IS . 

0-15 

1-0 

3-30 

6-0 

9 - 30 
9.40 

10- o 

24-0 

Darjiling, 0-5 A.M. 

Bogribari, 1 A.M.; Rupsi, 1-30 A.M. 

Karimganj, 3-30 A.M. 

Rupsi, O-io m ; Bijni, 5-30 A.M. 

Jalpaiguri, 9-35 a.m. 

„ 9-40 A.M. 

Maimansingh, 10 p.m.; Karimganj, 9-10 p.m. 

Karimganj, midnight. 

>i 

19 • 

1-30 

6-0 

14-0 

18-30 

Bogribari, 1-30 A.M. 

Bogribari, 5-0 a.m.; Dhubri, 6 A.M.; Rangpur, 6-30 A.M. 
Bogribari, 2 P.M. 

Maimansingh, 6-30 p.m. 

At Karimganj vague earthquake, suspicions are reported to 
have been pretty frequent on 16th, 17th, 18th, 19th January. 

ii 

SO • 

0*30 

7*30 

11-30 

Maimansingh, 0-30 a.m. 

Rangpur, 7-10 a.m. 

Maimansingh, 11-30 A.M, 
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January 

20 

. 

14-30 

Tamar Hat, 2-30 p.m.; Gauripur, 2-25 p>.m.| Rupsi, 3 p.w- 

»> 

31 

. 

4“ , 5 

Nowgong, 4-23 a.m.j Tezpur, 4-34 A.M.; Borjuli, 4-20 a.m. 




13-30 

Maimansingh, 1-30 P.M. 




16-0 

Gauhati, 15-12 m.; Bogribari, 4 P.M. 




18-30 

Gauhati, 6-30 P.M.; Gauhati, 9 p.m.,* Bijni, 9 p.m.; Dhubrifc 





10-30 P.M.; Kurigram, 9-30P.M.; Rangpur, 8-30 P.M., Maimaa- 
aingh, 10-30 P.M. 

99 

33 

. 

14-0 

Bijni, 2-30 P.M.; Dhubri, x-30 P.M.; Rangpur, 1-30 P.M. 




33-30 

Gauhati, 11-20 P.te. 

99 

33 

. 

13-30 

Jalpaiguri, 1-30 p.m. 

99 

34 

• 

3-0 

Bogribari, 3 A.M. 




13-30 

Gauhati, ia-35 p.m. 




14-30 

Jalpaiguri, 2-30 p.m. 




14-40 

Jalpaiguri, 3-40 p.m. 




16-0 

Bogribari, 4 P.M. 

#» 

35 

• 

5-»5 

Bogribarj, 5-10 A.m. 

M 


« 

33 -o 

Gauhati, 33-15 m. 

99 

36 

. 

3-45 

Nowgong, 3-47 A.M. 




16-0 

Bijni, 4 P.M. ; Dhubri, 4 P.M. 


# 


3 o-o 

Bogribari, 8 p.m. 

»> 

33 

« 

23-0 

Gauhati, 10-5 p.m. ; Bogribari, xo P.M. ; Bijni, 10 p.m. 

February 

I 

• 

3-45 

Bogribari, 1-45 A.M. ; Silghat, 3 A.M. ; Borjuli, 2-50 A.M. 




3-0 

Moriani (Sibsagar), 3 a.m. ; Golaghat, 3-15 a.m. j Silghat, 3-3 





A.M. ; Salona, 3-10 a.m. ; severer than experienced for some 
weeks ; Tezpur, 3 A.m. ; Borjuli, 3-10 a.m.; Gauhati, 2.3 m.; 
Bogribari, 2-0 A.M. ; Dhubri, 2-53 a.m. ; felt at Kuch Behar, 
Kurigram, 1-30 a.m. ; Sonamganj, 3 a.m. ; Sylhet, 2 a.m. 




7-0 

Maimansingh, 7-7 a.m. 




9-0 

Rangpur, 9 A.M. 

a* 

3 

. 

18-0 

Maimansingh, 6 A.M. 




21-0 

Gauhati, 20-13 m. ; Bogribari, 9-30 P.M. 5 Bijni, 9 P.M. 

• 9 

3 

. 

22-0 

Maimansingh, 10 p.m. 

99 

4 

. 


Karimganj, 3-20 a.m. 

99 

5 

. 

2-0 

Gauhati, 2-15 a.m. ; Maimansingh, 2 A.M. 




10-0 

,, 10 a.m. ; Bijni, 10 a.m. 

99 

6 

. 

12-0 

Bogribari, 11-55 A.M.; Dhubri, 12-10 p.m. 




22-0 

Bijni, 10 p.m. ; Dhubri, 10-25 P.M. 

99 

7 


2-0 

Netrakona, 2 *a.m. 

99 

8 

. 

15-30 

Gauhati, 15-0 m. ; Rupsi, 4 p.m. ; Dhubri, 3-25 p.m. ; Kuch 





Behar ; Rangpur, 3-15 p.m. 5 Sherpur, 15-2 m. j Netrakona, 

3 p.m. j Sonamganj, 3-40 p.m. ; Sylhet, 3*45 p.m. ; Rangpur, 





5-30 p.m. 




31-30 

Tamar Hat, 9-40 p.m. ; Rupsi, 9-45 p.m. j Dhubri, 10-30 p.m. 5 





Kuch Behar ; Rangpur, 9-35 p.m. 

99 

lo 


6-0 

Dhubri, 6 a.m. 




32-30 

Rangpur, 10-30 p.m. 

99 

II 

. 

4-30 

Nowgong, 3-50 a.m. ; Gauhati, 3-52 m. 




6-0 

Gauhati, 5-46 m. ; Rupsi, 6 a.m. ; Kaunia, 5-50 m. ; Rangpur, 





6-20, a.m. ; Netrakona, 5-30 a.m. ; Sonamganj, 6 a.m. 




12-30 

Moriani (Sibsagar), 1 p.m. ; Golaghat, 12-40 p.m. ; Gauhati, 




\ 

)\ 

11-48 m. $ Rupsi, 12-45 p.m. ; Dhubii, 12-27 P.M. ; Sonam 
ganj, 12 noon ; Sylhet, 1-7 p.m. 

( 
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February 11 

. 

16-15 

Gauhati, 15-37 m. i Bijni, 4-30 P.M. 

99 

12 

. 

4-30 

Nowgonjf, 4-25 a.m. 




13-0 

Rungagun (Golaghat), 1-0 P.M. ; Nowgong, 1-0 P.M* ; Gauhati 





2-10 p.m. ; Bijni, 2 P.M. 

99 

*3 

• 

J 3 *o 

Rangpur, 1 p.m. 




16-0 

Gauhati, 15-2S m. ; Dhubi i, 4 p.m. 




21-15 

Tamar Hat, 8-38 P.M. ; Rupsi, 9-20 p.m. ; Dhubri, 9-10 P.M. 





Kaunia, 20-35 m. ; Rangpur, 9-5 P.M. 

99 

14 


3*45 

Maimansingh, 3 a.m. ; Karimganj, 3-50 a.m. ; a long tremour. 




4-0 

Karimganj, 4-20 A.M. 

99 

15 


6-45 

Gauhati, 6-0 m. ; Rupsi, 6-40 a.m. 

99 

16 


14-30 

Bogribari, 3 P.M. ; Bijni, 2 P.M. 

99 

21 


5 -o 

Tamar Hat, 5-0 a.m. ; Rupsi, 6 a.m. ; Dhubri, 5-10 A.M. 




20-0 

Maimansingh, 8-0 p.m. 

99 

22 


20-30 

Borjuli, 8-40 p.m. 

99 

23 


12-0 

Dhubri, 11-55 A.M. 




14-0 

Nowgong 2 p.m. ; Borjuli, 2 P.M. j Gauhati, 1 p.m. 

99 

24 


22-0 

Bijni, 9-30 p.m. ; Maimansingh, 10-30 p.m. 

99 

23 


13-30 

Sonamganj, 1-30 P.M. 




21-0 

Netrakona, 9-0 p.m. ; Sonamganj, 8-30 p.m. 

March 

1 


21-0 

Gauhati, 9-10 p.m.'; Netrakona, 9-0 p.m. j Sonamganj, 9-30 p.m. 




17-0 

Bogribari, 5 p.m. ; Bijni, 5 p.m. 

»» 

2 


20-30 

Rupsi, 8 p.m. ; Dhubri, 9 p.m. ; Rangpur, 9 p.m.; Maimansingh, 





7-30 p.m.; Netrakona, 8 p.m.; Sonamganj, 9-5 p.m. 




23-30 

Bogribari, 11-30 p.m. 

»• 

4 


14-0 

Dhubri, 1-50 p.m. 




19-0 

Gauhati, 7 p.m. ; Bijni, 8 p.m. 

»» 

5 


3-0 

Netrakona, 3 a.m. and 7-30 p.m. 




19-30 

„ 7 30 P.M. 

•» 

6 


19-30 

Rupsi, 7-35 p.m. 




21 O 

Kurigram* 20-15 m. 


7 


6-30 

■»» 6-25 m. 


8 


13-0 

Dhubri, 12-47 p.m. 

p» 

*7 


6-0 

Dhubri, 6 A ,M. 

9* 

iS 


13-0 

Fort Aijal, 1 p.m. 

»» 

19 


20-0 

Rangpur, 8 j p.m. 




21-15 

93 9“15 P.M. 

99 

20 


9-30 

Dhubri, 9-45 a.m. ; Rangpur, 9-30 A.M. ; Bogribari, 11-30 A.m. 

** 

22 


11-0 

Bogribari, 11 a.m. 




24-0 

Madura (Cachar), midnight, three shocks, two rather strong. 





one slight. 

I* 



18-30 

Rangpur, 6-29 p.m. 

» 

25 


6-15 

,, 6-10 A.M. 




11-45 

„ 11-40 A.M. 

»» 

26 


5-45 

Bogribari, 5-40 A.M. 

ll 

28 


1-30 

Kaunia, 1-3 a.m. 




6-0 

Kurigram, 5-30 m. 

Apiil 

I 


3-0 

Karimganj, before 3 a.m. 




14-0 

Dhubri, 2 p.m. 

99 

2 


23-0 

Maimansingh, 11-5 p.m. 

99 

3 


6-30 

Rangpur, 6-25 p.m. 

99 

4 


20-30 

Sylhet, 8-30 p.m. 




23-30 

„ 11*30 P.M. 


( 97 ) 




great EARTHQUAKE OF 1897. 


98 


April 

4 

23-45 

*# 

5 

4 * 3 ° 

4*45 


7 

4-30 

t» 

8 

23-O 

it 

11 

... 

•1 

13 

I—0 

i» 

13 

3-0 

5-*5 
19-0 

»» 

14 

0-30 

2-30 

5-30 

21-0 

33 " 3 o 

if 

>5 

9-45 

99 

16 

30-30 

#• 

18 . . 

3-30 


>0 

• 

5-0 

5 - 3 o 

30 


33-0 

5-0 

21 

. 

6-30 

33 

• 

13-0 

33 

. 

0-15 

34 

. 

22-45 

23-0 

5*5 

• 

17-0 

36 

. 

22-0 

6-30 


16-30 

37 • ** 3 o 

14-0 

33-30 

tS • 0-0 

6-n 

* 5 “° 


Sylhet, 11-40 P.M. 
ft 4*35 A»W. 

»* 4-40 A.M. 

Bogribari, 5 A.M. j Btjni, 4 A.M. 

Karimganj, il p.u. ; long tremour. 

Nilphamari, no time given, two feeble shocks. 

Rupsi, 0-30 A.m. ; Rangpur, 1 A.M. 

Gauripur, 3 A.M. 

Dhubri, 5-10 *.M, 

Bogribari, 7 P.M. 

Kaunia, 0-3 m. ; Rahgpur, 1 a.m. j Sherpur, 0-35 a.m. 
Maimansitigh, 2-30 a.m. 
if 5 - 3 o a.m. 

Gauripur, 8 P.M. ; Rupsi, 8-30 P.M. ; Kurigram, ao-o m. ,* Rang¬ 
pur, 9 p.m. ; Sherpur, 10 p.m. 

Karimganj, 11-30 P.M. j a faint tremour. 

Dhubri, 9-45 A.M. 

Bogribari, 7-30 P.M. ; Dhubri, 8-30 P.M. 

Gauripur, 3-30 A.M. ; Silghat. 12-50 P.M.; Nowgong, 3-51 P.M.; 
Tfizpur, 12-30 P.M. ; Gauhati, is-o noon ; Dhubri, 12-40 P.M. ; 
RAngpur, 1-0 P.M. ; Darjiling, 12-35 p.m. ; Nator, 1-50 p.m. ; 
Ratnpur Boalia, 1 P.M.; Berhampur, 12-30 p.m. ; Maiman- 
sirtgh, 12-30 p.m. ; Dacca, 12-20 ; Chittagong, 12-40; Sylhet, 
12-57 P.M. ; Karimgunj, 12-30 P.M. j Silchar, 12-40 P.M. 
Fort Aijal, 12-30 P.M. ; Manipur, 12-53 P.M. 

Munshi Bazar, 5 a.m. 

Gauhati, 5-30 a.m.; Dhubri, 5-50 a.m.; Rangpur, 5-10 a.m.; 
Darjiling, 5-25(4.m.; Netrakona, "6 a.m. j Munshi Bazar, 5-30 
A.M. 

Gauripur, 11 p.m. 

Dhubri, 4-2! m. 

Gauripur, 6-40 A.M. ; Rupsi, 7 A.M. ; Dhubri, 5-41 m. 
Netrakona, 12-noon. 

Karimganj, 0-10 a.m. ; a distinct andjlong tremour. 
Maimansingh, 10-42 P.M. 

Karimganj, 11-0P.M. 

Bogribari, 4 p m. j Rangpur, 5 p.m. 

Sherpur, lo-3 p.m 

Nowgong, 6-20 A.M. ; Tezpur, 6-25 a.m. ; Borjuli, 6-25 A.M. ; 
Gauhati, 6-30 A.m.; Dhubri, 5-30 a.m. ; Kup$i, 6 A.M.; Rang¬ 
pur, 6 a.m. ;lSherpuj, 5-30’ m. ; Maimansingh, 6-30 A.M. ; 
Kishorganj. 7 a.m. ; Karimganj, 6-15 a.m. ; Sylhet, 6-35 
A.m. ; Silchar, 6-20 a.m. ; Haiiakandi (Cachar), 6-15 a.m. 
Bogribari, 4-30 P.M. ; Rupsi, 4-45 P.M. ; Dhubri, 15-46 m. ; 
Sherpur, 15-40 m.l 

Rangpur, 1-30 a.m. ; Kishorganj, 0-30 a.m. ; Netrakona, o a.m. ; 

Sylhet, 1-15 A.M. ; Kalain, 1-15 a.m. 

Gauhati, 2 p.m. ; Sylhet, 2-18 p.m. 

Karimganj, 11-30 P.M. ; long tremors. 

Karimganj, 0-2 A.M., long tremors. 

Munshi|Bazar, 6 a.m. 

„ .3 P.m. 


( gS ) 




AFTERSHOCKS XIV, 


Q 9 


April 29 

. 1-30 

Karimganj, at it-30 A.M. 



16-30 

Rangpur, 4-30 P.M. 

11 

30 

. 23-30 

Karimganj, u -35 P.M., long tremors. 

May 


. 1-0 

Karimganj, 1-5 a.m., a long distinct tremor. 



I 1-15 

,, 1-20 a.m., not so long* 



. 7-15 

Sylhet, 7-15 a.m. 

1# 

2 

14-30 

Rangpur, 2-15 p.m.j Bijni, 2-30 p.m. 5 Silchar, a-aj p.m. 



. 23-30 

„ 10-30 P.M. 



. 24-0 

Karimganj, midnight, a faint tremor. 

« 

3 

. 14-0 

,, 2-5 p.m., a tremor. 



. 21-0 

Rangpur* 9 p.m. 



* 33-15 

. 34-0 

Karimganj, 11-20 p*m. \ very j on g f a j n j. tremor. 

11 1 1*55 ) 

11 

4 

. 23-30 

,, «i-47 PiM., a long faint tremor. 

«» 

5 

• 23-0 

,, 11-5 p.m., a long faint tremor. 

11 

6 

• 10-0 

Maimansingh, 10 a.m. 



• 13-0 

Karimganj, between 12 and a p.m., a distinct tremor. 



. 18-45 

„ 6-45 p.m., a faint tremor. 

11 

7 

. 9-0 

Rupsi, 9-30 a.m. 5 Dhubri, 8-50 a.m. ; Rangpur, 10-33 a.m. ; 




Kurseong, 9 AM. 



14-0 

Silghat, 2-10 p.m. j Nowgong, 1-48 p.m. j Jaipur, 1-52 p.m. 5 




Borjuli, i -54 p.m. 5 Gauhati, 1-10 p.m.; Rupsi, 1-50 p.m ; 
Dhubri, 1-40 p.m. ; Rangpur, 1-30 p.m. ; Kurseong, 12-24 
p.m. ; Sherpur, 13-0 m. ; Maimansingh, 1-5 p.m. ; Sylhet, 
3-io r.M. 5 Silchar, 1-40 p.m. 

»» 

10 

. 21-45 

Silghat, 9-40 p.m. 

»> 

11 

. 15-30 

Rangpur, 3-30 p.m. 

>1 

*4 

. ia-15 

Bogribari, 12-10 P.M. 

11 

16 

. 0-15 

Kaunia, 23-15 m. (of 15th.) 



13-30 

Bogribari, 1-30 p.m 

•> 

18 

. a 1-0 

,, 9 p.m . ; Rupsi, 9-5 P.M. ; Dhubri, 9 p.m. ; Kaunia, 




£o*io m. 


*9 

. 23-0 

Rogiibari, 9 p.m. ; Kaunia, 20-30 m. 

»• 

2o 

. 0 30 

Dhubri, 0-35 a.m. ; Rangpur, midnight ; Kurseong, midnight ; 




Sherpur, 1-15 a.m. ; Netrakona, 0-30 a.m. 



. 20-30 

Rupsi, 8-30 P.M. ; Dhubri, 8-30 P.M. ; Rangpur, 8-30 p.m. ; 




Kuiscong, 8-15 p.m. ; Darjiling, 8-35 p.m. ; Netrakona, 7-3 



. 23-0 

Dhubri, 10-45 p«m. i Kurseong, midnight ; Darjiling, 11 p.m. 


21 

. 6-0 

„ 6 A.M. 



• 32-0 

Darjiling, 9-55 P.M. 

„ 

as 

. 12-30 

Maimansingh, 13-30 P.M. 



13-30 

Kalain (Cachar), 1-30 p.m. ; Nowgong, 1-13 P.M. 



. 16-30 

Rupsi, 5 p.m. ; Dhubri, 4-30 p.m. ; Rangpur, 4-21 P.M. ; Mai¬ 




mansingh, 3-30 p.m. ; Netrakona, 3 p.m. 

•» 

a 7 

. 13-30 

Maimansingh, 1-30 p.m. 

it 

29 

. 10-30 

Bogiibari, 10-30 a.m. 

„ 

30 

• 8-40 

„ 8-4 a.m. 

11 

3 ^ 

. 6-0 

Kaunia, 5-30 m. ; Rangpur, 5-37 a.m. ; Maimansingh, 6 A.M. 



. 11-0 

Silghat, 11-30 a.m. ; Tezpur, 10-53 a.m. 



. M“i 5 

Rangpur, 2-10 p.m. ; Kaunia, 13-40 m. 



. 20-30 

„ 8-30 P.M. 

lune t 

. 4-0 

Kungram, 4-0 A.M. 
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June 

1 

. 6-0 

Netrakona, 6-0 a.m. 

•p 

5 

. I 1-0 

Dhubri, 11 A.M. ; Netrakona, n-30 A.M. 



31-30 

Bijni, 9-30 P. M. ; Dhubri, 9-34 p.m. ; Kaunia, 20-44 m,; Rangpu r* 




8-44 p.m. ; Netrakona, 9 p.m. 


7 

7-0 

Biini, 7-15 a.m. ; Dhubri, 6-33 A.m. ; K urigram, 7-30 A.M. 

** 

*3 

8-0 

Bogribari, 9 A.M. ; Kurigram, 8-5 A.M. 

»* 

*4 

0-30 

Dhubri, 12-33 a.m. ,* Kaunia, 0-5 m. 5 Rangpur, 12-20 a.m. 

•p 

16 

23-30 

Kaunia, 22-50. M. 

M 

18 

1-30 

Dhubri, 1-30 a.m.; Kaunia 1-15 m. ; Rangpur, 2-30 A.M. ; Nctra- 




kona, 1 a.m. 



3 - 3 o 

Netrakona, 3-30 A.M. 



8-15 

Dhubri, 8-15 a.m. 

II 

19 

0-0 

Dhubri, 12-I0 A.M. ; Rangpur, 12 p.m. (of 18th). 

»» 

20 

1-0 

Darjiling, 1 a.m. ; Nator, 1-30 a.m. 

M 

28 

14-30 

Rangpur, 2-32 p.m. 

July 

8 

5-0 

Bijni, 5 - 3 o a.m. ; Kurigram, 4-0 A.M. ; Rangpur, 4-30 A.M. 

<1 

9 

18-0 

Dhubri, 6 p.m. ; Rangpur, 6-15 p.m. 

>» 

*3 

4-30 

Sylhct, 4-30 A.M. 

» 

19 

40 

Kaunia, 3-43 m. 

»p 

20 , 

5-30 

Sibsagar, 5 A.M. ; Golaghat, 5-30 A.M. ; Nowgong, 530 A.M. ; 




Borjuli, 5-40 a.m.; Dhubri, 5-30 a.m.; Rangpur, 5 a.m. j 

Darjiling, 5-25 A.M. ; Sylhet, 5-0 A.M,; Silchar, 5-40 A.M,; 
Manipur, 5-30 a.m. 


21 

14-0 

Dhubri, 2 p.m. ; Kaunia, 13-40 m, ; Rangpur, 1-45 p.m. 

»» 

22 • 

17-45 

Kaunia, 17-30 m. ; Rangpur, 5-45 P.M. 

p» 

35 

*7-0 

Kaunia, 1O-3 m. ; Rangpur, 5 P.M. 

pp 

26 

i 5 - 3 o 

Rangpur, 3-35 P.M . 

p* 

28 

14-0 

Rangpur, 2 P.M. 



23-30 

Tung (Darjiling), 1 1-20 P.M. 

pp 

29 

17-30 

Kaunia, 16-57 m - 



47-10 

it *7'3 m* 

pp 

3 * 

16-45 

Rupri, 3-30 p.m. ; Dhubri, 4-25 P.M. ; Kaunia, 16-10 A.M. ; Rang¬ 




pur, 5-30 P.M. 



16-50 

Dhubii, 4-31 P.m. ; Rangpur, 5-35 p.m. 

August 

1 * 

16-30 

Bijni, 3-30 P.M. ; Rangpur, 4-25 p.M. 

»» 

a • 

6-0 

Nowgong, 6 a.m*, 

Bijni, 4 p.m. ; Kaunia, 16-5 m. 

pp 

3 

0-15 

Kaunia, 23-37 m . 

pp 

4 

11-30 

Kurigram, 11-30 A.M. 

pp 

M 

17-0 

Nowgong, 4-40 P.M. ; Dhubri, 5-20 A M. 



22-45 

Nowgong, 10-55 p.m. ; Rupri, 10-30 P.M. ; Dhubri, 10-46 P.M. ; 




Kaunia* 22-3 m ; Rangpur, 10-45, p.m.; Darjiling, 10-30 p.m. ; 
Maimansiogh, 10-35 p.m. ; Sylhet, 11-0 p.m. 

pp 

J 5 • 

5-30 

Bijini, 7 a.m.; Dhubri, 5-55 a.m.; Kaunia, 5-35 m. ; Rangpur, 




4-30 A.M. 



6-0 

Bijni. 7-30 a.m. ; Dhubri, 6-45 a.m.; Kaunia, 6-5 m ; Rangpur, 




5-0 A.M. 



13-30 

Dhubri, 1-40 p.m. 

pp 

16 

20-30 

Rupsi, 8-15 p.m. ; Kaunia, 20-5 m. 

it 

22 

23-15 

Rangpur, 11-10 p.m. 

pp 

33 

2-0 

Dhubii, 2-51 a.m. ; Rangpur, 2-5 a.m.; Nilphamari, between 


xa and 1 a .m. 
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lot 


August S3 
» *4 


*• 


s6 


«7 

September 4 


w 


f« 

•» 


5 

7 

8 
12 
15 


» *7 

» 18 

»» ao 

« *5 

.. 2 7 

ag 

„ 3 o 


. Me 
. 2*0 

• 6-0 
11-0 

12-15 

* 6-30 
. 5-30 

8-30 


IS-* 5 

. 14-0 

• 11-0 

• 20-0 
. *3**5 
• *1-15 


. 12-0 
15**5 

• 12-0 

• 0-15 

. 16-30 

• 3*30 

. *7-30 
. 9*30 


October 7 • 2-0 

» 9.9-0 

,, 10 . 6-30 

» 29 • 2-30 

»» aa-45 

November 10 • aa-o 

aa-45 

» 26 • 16-30 


Kurigram, 10-10 P.M. 

Dhubri, 3-50 a.m, ; Kauai*, *-58 m. ; Rangpur, 2-20 a.m.; 

Dinajpur, 3 A.M. 

Darjiling, 6-10 A.M. 

Rupsi, 9-45 a*m. ; Kaunia, 10-35 m. ; Rangpur, 11-20 A.M. 

Dhubri, 12-13 P.M. 

Netrakona, 7- A.M, ; Sylhet, 6-35 A.M. 

Rangpur, 5-30 A.M. 

Rupri, 8-30 a.m. ; Dhubri, 8-3 A.M. j Rangpur, 8 A.M.; Jalpaiguri, 
9-30 A.M ; Aiipur Duars, 8-30 A.M.; Darjiling, 8-23 A.M. 
Rangpur, 3-10 P.M. 

Nowgong, 2-23 p.m. s Gauhati, 2-0 P.M. 

Rangpur, I1-5 a.m, 

Sibsagar, 8 P.M. 

Dhubri, 1-20 p.m. j Kaunia, ia-35 m. 

Rangpur, lx-15 A.M. 

„ 11-20 A.M. 

,, U-30 A.M. 

Rupsi, 1-30 P.M. ; Dhubri, 12 noon. 

Rangpur, 3-15 p.m. 

Rangpur, la p.m. (? noon). 

Dhubri, xa p.m. ; Kaunia, 23-45 m. 

Rangpur, 4-30 P.M. 

Kuiigram, 3 a.m. ; Rangpur, 3*45 a.m. 

Rangpur, 5-30 P.M. 

Golaghat, 9-57 a.m.; Nowgong, 9-45 a.m. ; Tezpur, 9-50 a.m.; 
Gauhauti, 10-1 5 a.m., Dhubri, q*3o a.m. ; Rungpur, 9-33 a.m. • 
Amjuri (Sylhet), to a.m. ; Silchar, 9-50. a.m. j Hailakandi, 9-50 
A.M. 

This shock, the worst since 2nd August 1897, was a more severe, 
and probably extensive one, than the above record would show. 
It overturned two of the cylinders of the seismometer at 
Shillong, and was severe enough to bring down plaster and 
break crockery : at Latlynkat, in the Khasi Hills, it cracked a 
masonry wall. According to the newspapers it Was felt in 
Calcutta, but this is very doubtful. 

Rangpur, a.m. 

Gauhati, 9-5 a.m.; Kurigram, 8-30 A.M. ; Kaunia, 8-20 m. ; 

Darjiling, 8-55 A.M. ; Maimansingh, 8-59 a.m. 

Tezpur, 6-20 a.m. 

Kaunia, 2-12 m ; Rangpur, 3-30 a.m.; Nator 3-30 a.m. ; Darjiling, 
a-40 A.M. 

Jaipur, 10-0 p.m. ; Nazira, 10-15 p.m. ; Golaghat, 10-15 p.m. 

Darjiling, 9-55 P.M. ; Manipur, 21-18 m. 

Jaipur, 11-0 p.m, ; Nazira, 10-55 P.M. ; Golagha% *0-30 p.m. 

Darjiling, 10-30 P.M. j Manipur, 21-57 m. 

Jaipur, «1-0 p.m. ; Nazira, 10-55 p.m ; Golaghat, ic-50 p.m. 

Darjiling, 10-30 p.m. ; A anipur, 21-57 **»• 

Sibsagar, 4-55 p.m. ; Kohima, 4-30 P.M. ; Silghat, 5-15 p.m. 
N Wgong, 4-45 P.M. ; Texpur, 4-40 p.m. ; Gauhati, 4-35 p.m. 
Chitt gong, 4-30 p.m.; Moulvi Bazar (S. Sylhet), 4-40 p.m. 
Hailakandi, 4-45 p.m. ; Manipur, 4-^.0 p.m. 
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November 

89 

• l9*o 

Gauhati, 7-20 P.fti.; Dhubri, 8 p.m.j Ranffpur, 7 P.M 

December 

6 

• 4*0 

Kurigram, 4 A.m. 



10-30 

Rangpur^ xo -15 A.M. 


to 

• 6-o 

ii 6 A.M. 

» 

if 

. 5-o 

11 4-45 a.m. 


»4 

• 5-o 

m 4-4S a.m. 



MEMOIRS 

OF 

THE GEOLOGICAL SURVEY OF INDIA. 


Geology of the neighbourhood of Salem, Madras 
Presidency, with special reference to Leschenault de 
la Tour's observations . By Thomas H. Holland, 
A.R.C.S., F.G.S., Officiating Superintendent , Geological 
Survey of India. 

L —INTRODUCTION. 

The town of Salem and the Shevaroy hills are included in the 
north-west quarter of sheet 79 of the Indian atlas. This section of 
the sheet has been geologically mapped by Messrs. W. King and R. 
Bruce Foote, and described in their memoir (( On the Geological 
structure of parts of the districts of Salem, Trichinopoly, Tanjore 
and South Arcot in the Madras Presidency. 1 ” The few scattered 
geological observations which had been made previous to the system¬ 
atic survey carried out by Messrs. King and Foote are summarised 
in their memoir, since the publication of which very little has been 
added to our geological knowledge of the area. 

In 1889, however, Prof. A. Lacroix published a detailed 
petrographical description of a very interesting series of specimens, 
stated to be “from the neighbourhood of Salem,” and collected by 
Leschenault de la Tour in the beginning of the century. It was with 
a view to obtaining information concerning the geological relations 
and precise localities of these rocks that I spent a short time in the 
year 1897 examining the immediate neighbourhood of Salem. 

> Mem., Geol, Surv /«<#., Vol. IV (1864), pp. 333— 386. 
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Although a few of the rocks described by Lacroix can be identic 
fied with fair certainty in this locality, the majority of them could not 
be found near Salem, Some of the missing varieties, however, occur 
in the adjoining district of Coimbatore, and others occur in the 
Salem district at considerable distances from the capital town. At 
the time of my visit to Salem 1 was under the impression that the 
whole of the specimens collected by Leschenault de la Tour in South 
India were obtained during his u voyage It Karikal et k Salem ", his 
paper describing these journeys being the only one quoted in the 
translation of Lacroix's paper. 1 Subsequently, however, 1 found on 
looking up the original papers, that Leschenault de la Tour had made 
much more extensive tours through the South of India than the two 
described in the paper just referred to, and that the itinerary given 
in a subsequently published summary of his travels 2 accounted very 
satisfactorily for many of the rocks described by Lacroix which 
closely resemble varieties recently found in widely separated local¬ 
ities in the Madras Presidency. 

The expression “neighbourhood of Salem 99 used by Lacroix must, 
therefore, be given a more than usually wide meaning, and the 
expression “Salem district 99 even cannot be taken to mean the now 
well defined area controlled by a Collector and District Magistrate, 

From the translation of Leschenault de la Tour's geological 
observations given in an appendix to this note, it will be seen that 
he must have travelled in the Madras Presidency through the dis¬ 
tricts of South Arcot, Salem, Coimbatore, Nilgiris, Tanjore, Trichi- 
nopoly, Madura and Tinnevelli. It is not certain, of course, that 
he obtained specimens from all these districts, but it is certain 
that some of the rocks described by Lacroix as “ from the neigh¬ 
bourhood of Salem ” really came from the Coimbatore district. As 
the districts of Salem and Coimbatore are each of the size of the 

I Rec., Geol. SurvInd., Vol. XXIV, p. 158, foot-note. 

3 u Relation abreg*e d’un voyage aux Inde# Orientates , AfJm. du Afus. d'hish na$^ 

Vol. IX (1833), pp. 345 — 374 . 
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principality of Wales and include a remarkably complex series of crys. 
talline rocks, it is hardly safe to assume that rocks from these two 
districts are in the geological sense ** associated with one another, 99 
and from this assumption to draw an analogy between them and the 
petrologically similar rocks found together, for instance, in some 
parts of France, It is stated, for example, that the garnetiferous 
pyroxenic and hornblendic gneisses (which can easily be identified 
near Salem) show their analogy with those of Finisterre by being 
associated with anorthite gneisses and cipolins* 1 But the “ anor- 
thite gneiss 99 was obtained by Leschenault de la Tour near 
Sithampundi, 36 miles south-south-west ^ Salem, whilst crystalline 
limestones of the kind described are well known near Coimbatore, 
where Leschenault made a considerable stay on three occasions. 
There are crystalline limestones, however, of a different kind about 
20 miles from Salem, but none have been found so far actually asso¬ 
ciated with the pyroxenic rocks which abound in the immediate 
neighbourhood of the town itself. It is of course now well known 
that pyroxenic gneisses are often found in the neighbourhood ofcalci- 
phyres and cipolins, and are then often, as Lacroix has pointed out, 
characterised by the presence of scapolite. But whilst these crys¬ 
talline limestones so rich in accessory minerals are nearly always 
associated with the pyroxene-gneisses (“ pyroxene-granulites ”), the 
latter are more often—at least in Southern India—found without any 
crystalline limestones at all, and the neighbourhood of Salem is appar¬ 
ently an instance to the point. 

The pyroxenic gneisses (pyroxene-granulites) which occur in 
the neighbourhood of Salem, and the similar rock forming such large 
masses, for instance, as the Nilgiri and Shevaroy hills, have always 
been regarded by the older members of the Geological Survey of 
India as belonging to the younger (upper) division of the gneisses ; 
so far the correlation (proposed by Lacroix) with the subdivisions 


3 Rec , Ceil. SurvInd. % Vol. XXIV, p. 175. 
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recognised on the geological map of France, 2 s in agreement with 
the classification which has been so long recognised in India. But, 
apart from the internal evidence of composition and structure of the 
rocks themselves, some of the observations recently made as to the 
relations which these pyroxene-granulites present to their gneissOse 
neighbours, can only be explained, so far as I can see, by assuming 
for them an igneous origin and an intrusive habit.* In a highly 
crushed country it is only natural to expect that the rocks which are 
old enough to show the general foliation of the area will have had 
most of their original structures mutilated if not totally destroyed. 
But the south of India oflMR an unusual number of chances for the 
preservation of the primary structures in our old rocks, for the 
reason that no crumpling, and practically no cru~* disturbances of 
any serious sort, have taken place in the peninsula of India since 
lower palaeozoic times. In consequence of this circumstance many 
of the original structures in our oldest formations, and even in 
rocks like the pyroxene-granulites which we cannot remove from 
the Archaean group, are still preserved with little or no signs of 
secondary change. One is so surprised on discovering positive 
evidences of intrusion amongst the members of an old Archaean 
terrain (whose constituents are generally highly altered by the 
many disturbances which follow as a result of their great age), that 
it is only natural to regard these observations with some suspicion. 
But in the present instance there seems to be no other conclusion 
which satisfies the facts of the case, and, after all, when we consider 
the remarkable quiet which South India has enjoyed for such long 
ages, it ought not to be surprising to meet with phenomena in these 
rocks for which European experience would not prepare us. 

During the course of this work I was fortunate in obtaining 
the advice of Mr. R. Bruce Foote, F.G.S., whose experience and 
knowledge of the older rocks in South India are unique. 

* For a detailed account of the pyroxene-granulite* of South India, under the name 
11 chamockite series,*' bee Mem., G, S. I., Vol. XXVIII, pt, 9. 
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II—CLASSIFICATION OF THE ROCKS. 

The rocks exposed in the immediate neighbourhood of Salem 
may be conveniently divided into the following groups, which are 
arranged in probable order of age 
4. Younger igneous intrusions. 

c. The “ White Elephant rocks**. 
b. Peridotites of the Chalk hills. 
a• Basic dykes. 

3* The * 4 pyroxene-gtanulitea*’ or charnockite series. 

2. Schists of the Salem-Ahttir valley, 
i. Fundamental biotite-gneisses. 

The old biotite-gneisses have the composition of granitic rocks f 
but no more direct evidence as to the nature of their origin is ob- 
tainable. The schists and leaf gneisses of the Salem-Ahtur valley 
include the deformed products of probably both igneous and aqueous 
formations/ whilst the a pyrdxene-granulites ” (charnockite series) 
present intrusive relations to both the above groups, and are con¬ 
sequently considered to be the youngest of the foliated rocks within 
this area. These rocks are considered to be Archaean in age, purely 
because they resemble petrologically the old gneisses and schists of 
Europe and America; they have been invaded and traversed by the 
younger igneous rocks forming group 4. 


(1) Fundamental Biotite-gneisses. 

The biotite-gneisses of this area present the usual characters 
of those which are generally considered to be members of the older 
(lower) division of the Archaean gneisses. The position given to these 
gneisses, merely on petrological grounds, is confirmed in the present 
instance by comparatively definite geological evidence which is 
detailed below (pages 109 and 121). 
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General petrological 
characters* 


Gneisses of this kind are exposed near the eastern foot of 

Occurrence and field tlie hil1 west-south-west of Salem town (No* 
characters. ,, -893) ; at the foot of G. T. S. Nagaramalai, 

north-west of Salem (No. 11*902) ; along the northern boundary of the 
schists (group 2), 1 mile north of Karipatti and 9 miles east-north-east 
of Salem (11*925); south of Salem; in many places near and west of 
the Namakal road (11*890). The general direction of foliation varies 
from east—west to east-north-east—west-south-west, with a dip at 
very high angles generally northwards. The well developed foliation 
with sometimes even noticeable fissility, stands in striking contrast 
to the massive, imperfectly foliated, pyroxenic rocks which form 
large lenticular masses in the older gneiss and weather out into 
prominent hills. 

None of these rocks can be considered to be quite fresh, the 

General petrological very evident crushing being accompanied by 
characters* the f orma ti 0 n of epidote in distinct crystals, 

and numerous spindle-shaped bodies with strong double refraction in 
the felspars; muscovite and granular colourless sphene are also 
often present and possibly represent secondary constituents. The 
list of minerals includes, without regard to origin, quartz, felspar, 
biotite, muscovite, hornblende, epidote, granular sphene, zircon, 
opaque iron-ores and apatite. The quartz-felspar and ferro-mag¬ 
nesian constituents generally present the usual quantitative pro¬ 
portions of the granites. The felspars often show distinct lamellar 
twinning, but generally of the undecided, ill-defined kind which 
seems to be so constantly displayed by the Archaean gneisses; 
microperthite is not uncommon. 

The mineral composition and the structures are essentially 
the same in all the exposures of these gneisses; 

Peculiar featmes. but the points enumerated so far are common 

to nearly all crushed biotite-gneisses, and so do not prove in them¬ 
selves that the isolated exposures are all members of the same 
gneiss. But, besides this agreement in common characters, there is 
( 6 ) 
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a close resemblance in peculiar points, and, taken into con¬ 
junction with the fact that the gneisses present in all their 
occurrences essentially similar geological relations to the associated 
pyroxenic rocks, the evidence as to their identity is as satis¬ 
factory as can be expected in purely petrological correlations. The 
two chief peculiar points in common throughout these occur¬ 
rences are the abundance of the highly doubly refracting needles 
and spindles in the felspars, and the bunchy grouping ot the 
biotite, with its tendency to take on a green colour by passage 
into chlorite. These are both features of secondary origin, of 
course, but they are essential to show that the gneisses, besides 
having the same primary composition, have passed through similar 
secondary changes, which, within a limited area of only about 5 miles 
radius, ought to be sufficient to warrant their being mapped as isola¬ 
ted exposures of the same formation. The points of difference 
between the specimens are merely due to variation in size of grain 
and degree of alteration. 

It is interesting to note that the features, which characterise 
these old gneisses around Salem, are repeated in 
a very striking manner in the gneiss pebbles of 
one of the schistose conglomerates of the 
Dharwar rocks in the adjoining State of Mysore. A section of one 
of these pebbles, kindly presented to the department by Dr. J. W. 
Evans, late State Geologist of Mysore, is so exactly similar to some 
of the Salem biotite-gneisses that it might almost have been cut 
from the same specimen, the differences between the Dharwar pebble 
and, for instance, the gneiss west-south-west of Salem (No. it 892) 
being less than the variations which are presented in different parts 
of the area now under discussion. Another pebble from the Dharwar 
conglomerate is also derived from this old type of gneiss, though not 
so strikingly similar to the rocks in the vicinity of Salem. 

It is not intended by this comparison to imply that the gneisses 
around Salem formed the source of the Dharwar pebbles ; for the old 
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biotite-gneisse* of this kind have a wide distribution in South India ; 
but it is interesting to note that these pebbles agree with the old 
type of biotite-gneiss, and not with some others in Southern India 
which are fresher in character and not improbably younger in age. 
As these are probably the only instances so far of Dharwar pebbles 
being identified microscopically with the gneisses in an adjoining 
area, it is altogether too early to consider the value of negative 
evidence $ but one naturally looks forward with some interest to a 
further examination of these pebbles as a means of confirming or 
criticising our conclusions as to the relative ages of different groups 
of crystalline rocks constituting the South Indian Archaean complex^ 
One has, however, to be extremely cautious in generalising from 
correlations of this kind; for not only have we more than one group 
of biotite-gneiss among the South Indian crystallines, but it is very 
likely indeed that the old transition rocks distinguished as Dharwars 
cover a very wide range of time ; so much so, that the identification 
of any one Dharwar conglomerate with a particular exposure of 
gneiss would be wholly insufficient to prove that the whole of the 
Dharwars are younger than the whole of the rocks forming the 
gneissic complex. 

(2) Schists of the Salem-AhtOr Valley. 

The thinly foliated schists, which are conspicuous along the 
Salem-Ahtdr road, trend about east and west 

Occurrence. 

past the southern foot of Godamalai, and stretch 
westward to a point about 7 miles from Salem, where they are cut 
off rather abruptly by a north-east—south-west “ trap-shotten band 
of gneiss which probably represents a transverse fault line fp. 38). 
The rocks referred to by Messrs. King and Foote as “ talcose 
schists 99 are included in this group ; but whilst many of the beds 
contain hydrated mica and chlorite forming the soft lubricant for the 
slip-planes in these highly crushed rocks, I have come across no 
( * ) 
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definite occurrences of the mineral talc* The thin, lustrous films of 
hydrous mica give them, however, a very talcose appearance in the 
fieldj and this character has enabled Messrs. King and Foote to 
trace them north-eastwards as far as Munnikul hill (lat. ia° S'; Ion g, 
78° 47'), a distance of 46 miles. 1 

These schists are very variable in colour, including bands of 

white, pink, grey, and green colour, giving them 
Gdn^rftl characters* # + % 

a very composite appearance; some of the 

bands are highly felspathic and often include u eyes 99 of uncrushed 

pink felspar, quartz and mica, such as might arise from the partial 

destruction of a coarse pegmatitic vein (11*922) in the original rock ; 

others are simple hornblende schists, the result of deformation of 

basic bands of igneous rock. 

** Iron-ore beds . 

But the most conspicuous members of the group are the iron- 
ore beds—Godamalai, which has been so graphically described by 
King and Foote,* being the chief example within this area. The beds 
forming this hill stretch westwards to a point about one mile north 
of Karipatti, where they become poorer in quality and thin out 
against the old gneiss 5 the well exposed section at this point also 
shows the perfect interlamination of the iron-ore beds with the other 
schists included in this group. 

The rocks of the iron-ore beds are composed of quartz and a 
pale-green amphibole (griinerite) with a mixture 

Minaral composition. , . , . „ , , 

of magnetite and hematite. Compared with the 

thicker masses in Godamalai, the western extension is poor in iron- 

ore, which forms about one-third only of the bulk of the rock 

(No. 11*924). The quarts is quite clear and colourless, occurring as 

small granules with sharp extinctions and in larger crystals with 


* King and Foote, Ops eit , 9 p. 970. 

* Op, at., pp. aSi—284. 
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undulose extinctions and ragged granulated margins. The ampht - 
bole is of a very pale-green colour, almost colourless, in thin section* 
rhe double refraction is strong and the axes of optical elasticity dis¬ 
tributed according to the usual arrangement in the hornblendes ; the 
angle of extinction in clinopinacoidat sections (c:r) is i8°. The 
crystals are generally elongated dlightjy along the direction of the 
vertical axis, but show no definite crystallographic outline. Gliding 
planes parallel to the base are common ; but definite twinning was 
observed in one case only. The crystals are stained by ferruginous 
depositions along cleavage and fracture cracks. * 

The presence of hematite with magnetite in the iron-ore has 


Intel growths of hematite 
and magnetite. 


been ascertained simply by determining the 
ratio of ferrous to ferric oxide by titration with 
permanganate of potash. In pure magnetite 


there is twice as much iron (Fe) in the ferric (Fe a O s ) a£ there is 


in the ferrous (FeO) condition ; but in specimens collected from the 


Godamalai beds the iron in the form of ferric oxide was found to be 


quite three times the amount occurring as protoxide, the actual 
figures for the average of four tests being 3*41 Fe as Fe 2 O a and no 
as FeO. This corresponds to 4*86 Fe s 0 3 and 1*41 FeO, respec¬ 
tively, or to 4*54 parts of magnetite with 1*73 parts of hematite. 
This is the only specimen of Godamalai ore which I have tested, but 
on examining the results of the analyses made at the Imperial In¬ 
stitute it was found that practically all other Salem magnetic ores 
showed by excess of the sesquioxide the presence of a considerable 
proportion of hematite with the magnetite. The analyses published in 
the Imperial Institute Journal for Jifoe 1896 (Vol. II, p. 223), gave 
the amount of each oxide as well as the percentage of pure iron (Fe). 
By multiplying the percentage of FeO by (which represents the 
molecular ratio of FeO to Fe 8 0 4 ), we obtain the amount of magnetite 
present, which, deducted from the total oxides, gives the hematite. 
This calculation, applied to the 16 analyses of Salem magnetic o^es, 
brings out the fact that in 7 of the specimens the hematite exceeds^e 
( 10 ) 
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magnetite, whilst in the remaining 9 ores the latter mineral predomi¬ 
nates. The average percentage of the combined oxides is 77*04, of 
which 43*83 is in the form of magnetite, and 33*22 in the form of 
hematite. The following table shows the results of the calculations 
for each specimen : — 

Salem Magnetic Ores . 


Locality. 

Oxides found by analysis. | 

Minerals calculated from 
analysis 

FcO 

Fe,» Oj 

Magnetite. 

(I eO 

I e a O a .) 

Hematite. 
(Fe a O* ) 

Kanjamalai • 


* 

• 

20*07 

75*20 

64-67 

30*60 

D itto . 




3-56 

48*10 

11*46 

40*20 

Ditto 




11*62 

38*13 

37*42 

12*33 

Ditto • 




3°'°3 

66*72 

96*75 

Nil . 

Ditto • 




17*72 

70*98 

57*13 

3**58 

Ditto • 




23*73 

69*29 

56*47 

36-55 

Kollimalais, south of 




22*38 

74*77 

71*72 

2543 

Namagiripett • 




2*07 

51*10 

6*67 

46-50 

Ditto • 




17*68 

7807 

56 * 9 6 

38-79 

Ditto 




17*36 

77*95 

55*96 

39 35 

Ditto * 


• 


4*«4 

41 *oo 

13*34 

3t*8c 

Ditto 


• 


4-96 

40*44 

>5*98 

29*43 

Mathurutu . 


• 


16*10 

68*12 

51*90 

32*32 

Ditto 




11*67 

77 *t >4 

37 * 6 i 

51*70 

Ditto 




14*09 

77 * 5 i 

45*41 

46*19 

M urugathumalai 




6*78 

53*75 

21*84 

38*79 

Average 

* 

77*04 

43*83 

33*22 
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On examining the analyses made of 4 Malabar magnetic ores we 
obtain similar evidence of the presence of hematite with the magne¬ 
tite, and in this case the two minerals are present in about equal 
quantities. 


Malabar Magnetic Ores . 



Oxides found by analysis.' 

! ' 

| Minerals calculated from 
analysis. 

Fe O 

Fe a O a 

Magnetite. 

(Fe O 

Fe* Os.) 

Hematite. 
vFej (**.) 

Walluvundd taluk 

• 

. 

667 

4603 1 

21*49 

3 0 ** 2 * 

Erndd taluk - 

• 

• • 

• 

13*91 

46*40 

44-83 

15-48 

Ditto 

• 

• 

• 

6'35 

57*37 

20*46 

43-36 

Ditto 

• 

• 

• 

14*26 

70 * 3 + 

45*94 

38*66 










Average 

• 

65'08 

33 " •8 

3 i‘ 9 ° 


In some cases, as in the ores from Namagiripett, Salem dis¬ 
trict, the proportion of hematite is so high that the specimens give a 
decidedly red streak, and so the presence of hematite can be detected 
in the field; in fact this circumstance was noticed when collecting 
the ores. 1 I have made an attempt to determine the form in which 
the hematite exists in these ores by etching thin sections with dilute 
hydrochloric acid. The magnetite dissolved more readily than the 
hematite* with the result that the residue left by etching gave a dis¬ 
tinctly red streak ; but the intergrowth of the two minerals was al¬ 
together too intimate to determine in opaque sections their crystallo¬ 
graphic relations. The results of the etching, however, leave no 
doubt that the minerals, besides forming distinct lumps which can be 

1 See Rtc,, GeoL Surv., Ind. t Vo!. XXV, p. 138; and Imperial Institute Handbook, 
No. 8* p. 3- 
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recognised in the hand specimen, also occur intimately intergrown 
with one another, in consequence of which the hematite is masked 
and the whole grain appears to be magnetic. This accounts for the 
fact that these ores have hitherto been described simply as magnetite* 

Knowing that hematite is transformed into magnetite by 
heat, the discovery of the two minerals together 

Suggested origin of the \ n the well known ore-beds of South India 
magnetite 

suggests the natural inference that they repre¬ 
sent a stage in the thermal metamorphism of hematitic quartzites, 
similar, for instance, to those which are well known further north as 
members of the Dharwar system. Indeed, there are so many points 
of correspondence between the ore-beds of south Salem and those 
of the Dharwars that one naturally enquires into the possibility of 
the former being merely highly metamorphosed outliers of the latter. 
The differences between the two are just those which we should 
expect to result from an advance in the degree of thermal metamor¬ 
phism : the Salem magnetic beds are coarser in grain and generally 
more perfectly crystallized than those of the Dharwars ; the hema¬ 
tite has been more completely changed into magnetite, 1 whilst the 
griinerite represents in the southern beds the chloritic minerals of 
the Dharwar schists. Knowing now that hematite exists side-by- 
side with magnetite in most, if not in all, of the magnetic ores of 
the south, the differences in the condition of the iron-ores become 
merely differences of degree, not of kind. 

Having no fossils in any of the Peninsular transition rocks, 
the correlation of isolated exposures of the Dharwars rests purely on 
petrological similarities. If, then, theswkutliers of ore-beds differ 
from the typical Dharwars merely in degflB of alteration, the reasons 
for excluding them from the Dharwar system must rest on the very 
slender assumption that the degree of metamorphism is a safe 

1 1 have recently observed much magnetite also in many of tha Dharwar hematitic 
quartzites. 
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quantitative index of age. If, on the contrary, we assume that these 
beds are merely altered outliers of the Dharwars, we must be pre¬ 
pared for the conclusion that the break between what we distinguish 
as Dharwars and what we class as Archaean has not been satisfact* 
only established for all South India ; it is the latter assumption that I 
should feel inclined to favour. That some Dharwars are younger than 
some gneisses has been locally established beyond question by 
Mr. Foote ; but we are still in want of direct evidence as to the greater 
antiquity of other very large formations of gneisses, notably the 
charnockite series. 

(3) The Pyroxene-granulites, or Charnockite series. 

The most abundant rocks in the neighbourhood of Salem 

„ , , present the characters of the peculiar group 

General characters. , . r , 7 . 

known in Germany as " pyroxene-granulites, 

and in France as “pyroxene gneisses.” In South India we have 

developed the habit of recognising these rocks under the name 

“ pharnockite series,” the reasons for which, together with a general 

description of the whole group, are given in a separate paper, 

Mem ., Geoh Survlnd, } Vol. XXVIII, part 2. These rocks occur in 

much larger masses in South India than is usually the case with 

their European equivalents ; in the present area, for instance, the 

Shevaroy hills, forming a plateau of between 4,000 and 5,000 feet, 

and covering an area of over 100 square miles, are composed entirely 

of pyroxene-granulites. The lenticular habit of these rocks is very 

well illustrated in the neighbourhood of Salem, where the lenses 

vary in size from a few inches in length to small hillocks, rising 

abruptly above the general level of the plains, and through larger 

hills to mountain masses like the Shevaroys. 

These rocks which we now distinguish as the charnockite 

series were referred to by Messrs. King and 
Previous classification. _ , . , .... . f 

Foote as “syenitoid gneiss 1 on account 01 

1 Op, cit, t p. aOg. 
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their structure and the prevalence in them of hornblende, the hyper- 
sthene which always accompanies and often quite replaces the horn* 
blende not being recognised till the rocks were microscopically ex¬ 
amined at a much later date. As early as 1864 King and Foote had 
tecognised this type of rock in other large mountain masses in South 
India, and called attention to its existence as the typical form of 
lock in the Nilgiri and Anaimalai hills. In later years it was iden¬ 
tified at many other places in the south, and became distinguished by 
*Mr. Foote as belonging to the Salem division of the gneisses, being 
considered to be younger than the granitoid type of Bellary and that of 
the Baramahal division of the Salem district. Although the observa¬ 
tions which i have made in the neighbourhood of Salem point to the 
charnockite series (“ Salem division of the gneisses ”) being younger 
than a biotite-gneiss in the same area, we have no evidence for con¬ 
necting this biotite-gneiss with that of the Baramahal portion of 
Salem district to the north, or with the granitoid gneiss of Bollary 
district. The charnockite series have a long junction line with the 
Baramahal hiotite-gneiss in the Salem district, but no attempt has 
been made so far to work out the relations of the two rock groups 
along this junction line. That the two are quite distinct in their 
chaiacters, and therefore almost certainly different in age and origin, 
cannot be doubted ; but as to their relative ages we have so far no 
direct evidence. Biotite-gneisses are altogether too common to per¬ 
mit the assumption that the biotite-gneiss near Salem belongs to the 
same formation as that of the Baramahal in North Salem district; in¬ 
deed the two present differences which indicate that they are distinct. 
The results of the observations made near Salem have, therefore, 
no necessary bearing on the question of the relations between the 
charnockite series and its more northerly neighbour, the granitoid 
gneiss of the highland taluks (Baramahal) and the plateau of Mysore. 

The '* intermediate ” varieties , 

The rocks exposed in the neighbourhood of Salem include a 

( *5 > 
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fairly complete list of the known varieties of the charnockite series, 
garnetiferous and non-garnetiferous. Those of u intermediate ” com* 
position are, however, by far the most abundant, and are typically 
represented in the Shevaroy mass, where they are as a rule non- 
garnetiferous. 

The varieties which are distinguished as u intermediate 9i are not 

only intermediate in specific gravity and bulk 
Distinctive characters. ... , . . , , 

analysis between the acid and basic extremes,^ 

but microscopic examination shows each specimen to contain practi¬ 
cally all the minerals which are generally found in the complete 
series ; even in the same section we find hypersthene, augite and 
the peculiar brown-green hornblende, with quartz, potash-felspar, 
plagioclase and iron-ores, and these minerals exhibit a great 
tendency to aggregate into groups of granules of the same class, 
which giveB the rock a very blotchy appearance. But notwithstand¬ 
ing this apparently composite character which the microscope thus 
exaggerates, a series of large hand-specimens taken from different 
parts of the Shevaroy mass are remarkably uniform in average 
composition. Even by taking small specimens, such as one uses 
for determination by a Walker's specific gravity apparatus, the local 
divergences from the mean result are not great. To obtain an idea 
of the average composition of the Shevaroy mass of rock, 48 
specimens were taken indiscriminately from different parts of the 
hills and found to have an average specific gravity of 2*777, with 
very closely agreeing results for the averages of each exposure. 
This result is practically identical with the average (2*775) obtained 
for a smaller number of specimens collected at random by Dr. H. 
Warth in the South Arcot district. It is not difficult, nevertheless, 
to obtain in any large exposures small specimens which are basic 
in composition and others which are distinctly acid ; but the rock 
most frequently met with in the Shevaroys is one in which this 
separation into distinctly basic and acid portions is not evident in 
( 16 ) 
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hand-specimen, although under the microscope the low powers are 
sufficient to show that differentiation has taken place on a small 
scale, the ferromagnesian silicates being concentrated in some areas 
and cleared away from others. 

In some parts of South India the separation of acid from 
More complete basic forms has resulted, as in the hill near 

segregation St. Thomas* Mount, Madras, m a formation of 

a distinct and large mass having the specific gravity and chemical 
composition of a granite, associated with other masses uniformly basic 
in composition, with a constant specific gravity of 3*03 and the mineral 
constitution of the augite-norites. This formation of large distinct 
masses of the acid and basic forms of the charnockite series is, 
however, comparatively rare ; the exposures most frequently met 
with belong to the “ intermediate 99 group in which the differenti¬ 
ation into acid and basic phases has proceeded to a very limited 
degree, sufficient merely to produce a blotchy character in the rock. 
The significance of this constancy in average composition and of the 
limited range of variation are discussed more fully in the separate 
paper on the charnockite series. 

The charnockite series of the Shevaroy hills are even¬ 
grained, blue-grey, or greenish-grey rocks in which it is generally 
difficult in hand-specimen to distinguish the quartz from the 
felspar, both being very fresh and presenting the characteristic 
colour of the series. 

This colour is probably due to the innumerable, minute, acicular 
Blue quartz. inclusions which are found, on microscopic 

examination, to be included in the felspars as 
well as in the quartz. The acicular inclusions have apparently a 
definite crystallographic disposition within both minerals, and the 
simple optical characters of the uniaxial quartz permit the determi¬ 
nation of the main crystallographic directions, from which the positions 
of three of the sets of needles have been obtained. The needles 

( *7 ) 
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are also arranged in definite lines and probably planes in the fel¬ 
spars! but the want of idiomorphic outlines prevents their determina¬ 
tion. For the quartz three sets of needles have been found to be 
arranged as follows — 

(a) parallel to the lateral crystallographic axes, and thus in the 
principal planes of symmetry. 

(£) parallel to the vertical axis. 

{c) parallel to the face of the unit rhombohedron and lying in 
the secondary planes of symmetry. 

The needles lying in the basal (isotropic) sections of quartz 
show straight extinction, but being thinner than the quartz in which 
they He the distribution of the axes of elasticity in such sections 
could not be determined. 


Whenever the hair-like inclusions occur in the quartz and 
felspar of these rocks, the hypersthene and other ferromagnesian 
silicates show the ordinary schiller inclusions in the form of black 
and brown rods and plates, whilst in the basic garnetiferous 
varieties, the garnets also contain acicular inclusions ; these last 
have been described in a separate paper. 1 

With regard to the other constituents of the charnockite 
Mineral composition of series, the augite is the ordinary pale blue- 
the mteimediate forms. green variety characteristic of these rocks, the 

hyphersthene is highly pleochroic and the hornblende, a strongly 
pleochroic, brown-green variety. Opaque iron-ores, zircon, apatite 
and biotite occur as accessories. Microperthitic structures and 
u quartz of corrosion 99 are very common in the “ intermediate ’* 
members of the charnockite series. 

The ordinary massive and well foliated rocks are traversed 

by acid, coarjttfegrained veins (contemporaneous 
Schlieren. . . v . - . _ ,. . - 

or segregation veins) in which there is often 

a considerable quantity of titaniferous iron-ore. In other places 


( *8 ) 
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basic segregations are found ; these are generally more hornblendic 
and finer in grain (Nos. 11*910, 11*911) than the ordinary rock in 
which they appear to be included. At their margins these bodies are 
found on careful microscopic examination to pass gradually, though 
rapidly, into the general main mass of the rock. They correspond 
exactly to the basic Scklteren which are so commonly found in granites, 
syenites and other plutonic igneous masses, and are considered to be 
portions of the magma which have consolidated in advance of the 
main mass. Their fine-grained structure, basic composition and 
hornblendic character are all features generally displayed by the 
border facies of these rocks. In Coorg, where dykes of the charnoc- 
kite series have recently been discovered, these special points of 
character distinguish the selvages from the central portions of the 
dykes. Sometimes the basic, early-formed Scklteren become broken 
up and the pieces cemented by the subsequently consolidated, more 
acid, rock, producing a sort of primary eruptive breccia or protoclastic 
structure; numerous cases of this kind are to be seen in the Shevaroy 
hills. 1 

Important light is thrown on the nature of the charnockite 
series by a section exposed near the Namakkal 
g°n™y chiroSt road - 3 4 miles south of Salem. The quarry in 
which this section is exposed occurs at the 
junction of the charnockite series which forms the main-mass of the 
Jarugamalais, lying to the east, with the old biotite-gneisses which 
stretch away to the west and crop up at intervals in the well culti¬ 
vated plain. On the freshly exposed rock-surfcice, tongues of the 
charnockite series, proceeding from the direction of the great Jaruga 
hill.mass, are seen to protrude into the biotite-gneiss, running ob¬ 
liquely to the foliation planes of the latter. The charnockite is 
slightly more basic than the average intermediate kind, having a 

1 For a fuller discussion of these structures see the Memoir on the Charnockite Series (Vol. 
XXVUI, pt. a). 
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specific gravity of a*8o. The biotite-gneiss contains much quartz and 
is distinctly acid in composition. In petrological characters also 
the two rocks are quite distinct : the charnockite is a compact, blue- 
grey, fresh-looking rock, whilst the biotite-gneiss is well foliated and 
mottled by patches of a dark-green, micaceous mineral lying in 
dirty-white felspar and pale-blue quartz with, frequently, shreds 
of pyrite. Under the microscope the charnockite is found to be 
composed of hypersthene, pale blue-green augite, felspar and a little 
quartz, with lumps of opaque black iron-ores, all showing a com¬ 
mon type of rock amongst the charnockite series, and displaying 
practically no signs of dynamo-metamorphism. The biotite-gneiss, 
on the other hand, is not only highly crushed, but its minerals all 
show signs of alteration of a kind not seldom found in definite 
contact cases]: epidote and muscovite are formed in the felspars, 
pyrite and rutile are fairly abundant, and the ferro-magnesian silicates 
have completely lost their individuality, being replaced by an 



Fig f —Altered biottte-gneiss near its contact vnth charnockite, miles south 
of Salem, (Section magnified by 20 diameters*) 

( *0 ) 
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indeterminate felsitic product surrounded by radiate fringes of mica¬ 
ceous and hornblendic minerals, now far gone in the processes of 
chloritization (fig. 1). If these two rock masses, biotit e-gneiss and the 
charnockite series, merely existed as adjacent formations it is possible 
that one of them might suffer dynamo-metamorphism without alter¬ 
ation of its neighbour ; but when thin tongues of the two are so com¬ 
pletely dove-tailed, it is difficult to see how the charnockite could 
escape the metamorpbism which has been so evidently disastrous 
to the tongues of the gneiss. The most straightforward inference 
is that the charnockite attained its present position after the crushing 
of the gneiss, that in fact it has trespassed across the foliation planes 
of the latter. This implies that the charnockite has behaved after 
the fashion of an igneous rock, and that it is younger than this parti¬ 
cular biotite-gneiss. 

But there are two facts, however, which detract from the simpli¬ 
city of this conclusion and introduce an element of doubt : one is 
the absence of chilled selvages at the junction of the charnockite 
with the gneiss, and the .other is the presence in the charnockite of 
indistinct dark patches parallel to the dark patches in the gneiss. 
These two facts show that the charnockite tongues have not been 
intruded into fissures in the gneiss after the fashion of a simple 
igneous injection ; but rather that the <( trespass ” was more of the 
nature of corrosion, imperfect pseudomorphs of the old structures 
being preserved by the corroding charnockite magma. Here, because 
we have no exact parallel among our simple igneous intrusions, 
we approach the dangerous ground of speculation. But it must 
always be kept in mind that the phenomen# displayed when an 
igneous magma attacks a rock already highly heated at great depths 
are not likely to be analogous in all respects to the phenomena 
presented when an igneous rock is injected into a cold formation. 

Basic varieties . 

Basic varieties, besides occurring as small autolitha in the 

( ai ) 
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Form and mode of 
occurt ence. 


more prevalent type of the series, form sepa¬ 
rate and comparatively large masses of a 
roughly lenticular shape in the old biotite-gneiss. Several of these 
masses, standing up as small, but conspicuous, hills, are seen near 
Salem and in the wide flat valley stretching eastwards towards 
Ahtur. These are not the result of the irregular pinching out of 
thick bands ; for the long axes of the lenses, although parallel to one 
another and to the general foliation of the country, are not in line, 
but are arranged en echelon . Their lenticular shape is generally 
well shown by the contours of the hills, and in one case, } mile east- 
north-east of Karipatti, a small river has cut across the end of a lens 
exposing its tapering edge in the highly crushed schists. The 
locks composing the lenses are generally without signs of severe 
crushing and often quite massive, whilst the other gneisses around, 
particularly at the edges of the lenses, are highly crushed, sometimes 
to form real “ leaf gneisses.” 

Some of the rocks described by Lacroix under his b division 
of the pyroxenic and hornblendic^ gneisses i 
Lacroix's correlation. were probably obtained by Leschenault from 
these small hills near Salem j others, however, cannot be found near 
Salem, but were almost certainly obtained at considerable distances 
from the town, and have no known connection with the rocks now 
under description. Lacroix correlates these rocks with the pyroxe¬ 
nic gneisses of North Finisterre, which are regarded as young 
members of the French survey division ?'• 

Some of the basic lenticular masses are w.thout garnets and 
Resemble very exactly the basic hornblendic 
Distribution. schlieren (autoliths) found in the more acid 

Shevaroy mass; good examples of these rocks occur in the Salem- 
Ahtdr valley (Nos. 11923, 11926, compared wtth 119*0, n 9 ». 
„. 9I7) . Others, generally coarser in.:grain, «>nta,n garnets and 

■ Surv., W.|VA XXIV, p■ 175- 


( 22 ) 



CLASSIFICATION OF THE ROCKS* 


125 


Non-garnetiferous forms. 


are well shown in the rocky hill immediately west south-west of 
Salem and in Nagaramalai near the Chalk hills (Nos. 9*683, 
9*684, 11*903). The latter rocks are almost always associated with 
pyroxenite (vide page 26). 

The non-garnetiferous basic forms are composed almost 
always of pale-green augite, hypersthene, 
brown-green hornblende, felspar, iron-ores and 
apatite. Variations in the relative proportions of the first three 
constituents and in size of grain are frequently observed, but the 
resemblance in the essential features of the large lenticular masses 
to those of the small schlieren is so complete that there can be little 
doubt that the isolated small hills in the Salem-Ahtur valley are 
composed of rocks related to those in the Shevaroys. 

In the garnetiferous varieties the garnets sometimes attain 
the size of a fist, and are often surrounded by 
large crystals of hornblende and augite, forming 
patches in the rock having the composition of hornblende-eclogites. 
Under the microscope the garnets show a very spongy structure 
through inclusion of blebs and granules of a colourless mineral 
resembling quartz. Frequently the garnets are seen to be grown, 
coronal fashion, around the hypersthenes ; in such cases vermiform 


Garnetiferous varieties. 



* Hypersthene with corentt of spongy garnet, Nagaramalai (No. l r'goj). 
cavities are arranged radially, whilst near the hypersthene the 
garnet is particularly spongy (fig. a). In some sections the garnets 
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form complete rings surrounding a perfectly granulitic fine-grained 
mass of quartz (fig. 3). 



Fig 3—Coronal ring of spongy garnet surrounding granular quarto, 
Nagarantalai ( No, 11*903), 

The disposition of these garnet crowns around the hypersthenes, 
and the peculiar structure they exhibit, suggest their secondary 
formation at the expense of the ferromagnesian silicate; in this 
case the colourless quartz would represent the supplementary 
silica relieved by the formation of the less siliceous garnet from 
pyroxene. 

Some pyroxenic rocks in Bengal described elsewhere 1 show 
a similar formation of spongy garnet with concomitant separation 
of quartz ; but in the Bengal rocks the formation of the garnet is 
preceded by amphibolization of the pyroxene, and the details of the 
change can be more perfectly traced than in these Salem rocks. 

The garnetiferous basic members of the charnockite series 

Condition, favourable to in the neighbourhood of Salem are often quite 
the formation of garnets, massive, and show no signs of crushing after 

consolidation. Ther£ are many features in them, however, which 
indicate that the garnets are not simple primary constituents, and 
of course we have many other instances in which there is no 
possible doubt about the garnets being of secondary origin. 
Simple dynamo«metamorphism is evidently not essential to their 


1 Holland. “ On the origin and growth of garnets and of their micropegmatitic inter* 
growths in pyroxenic rocks.'* Fee,, Goal. lnd„ Vol. XXIX (1896), p. ac 
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production ; for In these rocks there is no sign of crushing. The 
change which takes place when garnet is formed at the expense of 
pyroxene is of the kind which Dana 1 termed metachemic t and 
results in the elimination of silica with concomitant formation of 
quartz. Pyroxene is stable at high temperatures, whilst it readily 
changes to amphibole by dynamic action at low temperatures ; but 
perhaps at some intermediate temperature, below the actual melting 
point, the pyroxenic molecular compound breaks up into two bodies— 
the basic garnet and the siliceous residue, quartz. The heat caused 
by, or the heat accompanying, dynamo-metamorphism is probably 
essential to this metachemic change; but the change may occur when 
the requisite temperature conditions are fulfilled without dynamic 


action. 

Lacroix has called attention to the acicular inclusions some- 

Acicuiar .ncius.ons i n times found in the garnets of these rocks near 

garnets. Salem; these he regards, however, as rutile 

needles,* whereas the inclusions which I have found in, for instance, 
the Nagaramalai garnets, show very wide extinction angles and are 
probably monoclinic in crystallization. They are arranged with 
remarkable regularity of crystallographic disposition within their 
host the garnet, having their long axes parallel to the edge of the 
octahedron, their orthopinacoidal faces parallel to the rhombic 
dodecahedron and their clinopinacoidal faces parallel to the cube.* 
Diller found similar inclusions in a fragment of granulite near the 
peridotite of Elliott County, Kentucky, 4 and Harker has mentioned 
the wide extinction angles exhibited by the needles found in the 


garnet of an eclogite from Port Tana in the north of Norway. 6 

1 Amir, Journ. Sci., Vol. XXXII (1886), pp. 69-71. 

* l acroix, Bee., Geol. Surv., Jnd., Vol. XXIV, p. 176, 

» Holland, Bee., Geol. Surv., Ind., Vol. XXIX, p. 16. 

4 Diller, Bull. U.S. Geol. Surv., No. 38 (1887), p, 37. 

* Geol. Mo£.> 3rd decade, Vol. VIII 11891), pp. 170, 171. Harker comperes these 
needles to kyanite m his origin*! paper, but in his "Petrology for Students** (and edition 
(1897)* P. 337 ) refers them to ru tile. The disposition of the needles parallel to the dode¬ 
cahedral faces, and many details about the other constituents of the rock strongly recall 
these occurrences near Salem. 
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The appearance of the needles in the garnets seems to be always 
accompanied by schillerization of the associated 
tion of the other constituents of the rock, and on this account 
constituents. ft ^as b een suggested that the schiller inclusions 

in the pyroxenes, amphiboles and felspar are due to a cause 
similar to that which produced the needles in the garnet and, in the 
acid members of this series, the needles found in the quartz {supra, 
page 17). 

It is very interesting to observe that all the old rocks in the 
neighbourhood of the Chalk hills, including the Shevaroys, are 
well schillerized. It is just possible that the great peridotite 
intrusions of the Chalk hills may have been connected with the 
circumstances which favoured this schillerization of the rocks 
around; and in this connection it is worthy of note, though it 
may be a mere accidental coincidence, that the garnets, in which 
Diller fourd needles similar to those herein referred to, were found 
near a peridotite intrusion. 


Ultra • basic forms* 

It is quite common, especially in the immediate neighbourhood 

Pyroxenites and Amphi- of the basic garnetiferous varieties, to find 
bole rock.. lenses, bands and small dyke-like formations 

practically devoid of felspar. In the majority of these pyroxene 
predominates, whilst in others the hornblende is in excess of the 
pyroxene. Trains of lenses of the former kind, pyroxenite, occur 
along the northern foot of the hill west-south-west of Salem 
(11*900). The lenses are very variable in size, but are often a foot 
or two wide and some four to six feet long. Although these lenses 
are distributed along the foot of the hill parallel to the foliation of 
the basement rocks, they do not occur strictly confined to one band, 
but are arranged en echelon ; this indicates that they have not been 
( *6 ) 
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formed by the pinching out of a single band, but more probably are 
the result of intrusion between the folia. Further masses of 
pyroxenite are exposed in Nagaramalai (11*904, 11*914) the upper¬ 
most rocks of which are precisely similar to those ot the hill west-south* 
west of Salem. About half-way up the south-western slopes of the 
Shev.iroys there are large masses of these rocks in which horn* 
blende greatly exceeds the pyroxene in quantity. These rocks are 
essentially the same as the pyroxenites of Pallav&ram (Nos. 9*394, 
9*667, 9*672, 8*756) and the hornblende-pyroxenites or amphibolites 
of Tiruppur (9 309) and South Arcot (9-809). The ultra-basic forms 
—pyroxene and pyroxene-amphibole rocks—so abundant in the 
neighbourhood of Salem do not appear to have been described by 
Lacroix, although they are always associated with, and are certainly 
related to, the basic pyroxenic gneisses. Most of them contain small 
quantities of olivine and a green spinel. Details concerning their 
microscopic characters will be found in the separate paper on the 
charnockite series. 

(4) Younger igneous intrusions. 

The igneous rocks, which appear to be quite independent of 
the direction of foliation, and which were therefore probably intruded 
after the folding movements in South India had ceased, form three 
groups, whose relative ages cannot be determined with certainty 
for the reason that they do not come into contact with one another. 
These are— 

(a) Augite-diorite (diabase) dykes with micropegmatite. 

(b) The magnesian series of the u Chalk hills/' 

( c ) The u White Elephant rocks 

4a,—Augite-diorite ( diabase ) with micro pegmatite. 

The most prominent of the basic trap dykes in the area 

, , under discussion runs in a north-west—South- 

Shevaro) dyke. 

east direction completely across the Shevaroy 
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mass. As it often does when cutting through the charnockite series, 
this dyke determines the direction of a depression instead of stand¬ 
ing up above the rocks around. On the south-east side it passes 
through the valley which separates the so-called Twin Hills, and 
from there it may be traced north-westwards to the Kadiampatti 
(Atur) ghat where a small stream rushes down approximately parallel 
to the course of the dyke, and has cut out the depression along which 
the ghat road from the Kadiampatti railway station to the top 
of the plateau has been constructed. Whilst this dyke can be traced 
completely across the plateau from one edge to the other, it is not 
known beyond the limits of the Shevaroy mass. 

Another dyke, similar in size (that is about 50 yards wide) 

„ . ^ _ and in general characters, commences abruptly 

Karipatti dyke. 0 r J 

at a point about one mile south-east of 

Karipatti, and thence runs south-eastwards. Although these two 
dykes are similar in size, direction and petrological characters, they 
are not exactly in line with one another, and no trace of a dyke has 
been found at any intermediate point. A third dyke has, however, 
been found much further to the westward, near the south-eastern 
corner of the larger area of peridotites. This exposure of the rock 
is about as wide as it is long ; and its edges being covered with 
talus material, it is difficult to determine its direction. 

All these rocks are augite-diorites (diabases) with micropeg¬ 
matite, and in all three exposures they show 
Petrology of the dykes. . , r , . . * , . ,. . . 

the essential features of the least basic division 

of the rocks which in South India are generally regarded as the 
dyke-representatives of the Cuddapah lava-flows. These Cudda- 
pah dyke-rocks are divisible into three groups, which/ however, are 
not sharply marked off from one another, but pass by insensible 
gradations from one to the other, and present throughout a similar¬ 
ity of certaig peculiarities which indicate that they were derived 
from the same magma, differing from one another merely through 
( *8 ) 
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original differentiation. The most basic types contain olivine, 
and show an excess of enstatite over augite ; the members of the 
next division are without olivine and show a tendency for the augite 
to replace the enstatite,whilst in the third division the augite exceeds 
the enstatite in quantity and the rocks then always contain a certain 
quantity of micropegmatite. It is to this last, the most acid division 
of the dyke-rocks, that these three exposures in the neighbour¬ 
hood of Salem belong. 

In all their original characters these three exposures are 

in perfect agreement with one another, and 
Relationship of the dykes. ... . . 

with the usual type of this division of the 

South Indian dykes. 1 They consist of pyroxene and plagioclase 
with micropegmatite. The pyroxene crystals are pale-coloured, 
and are often composed of intergrowths of the rhombic and mono¬ 
clinic forms ; the plagioclase (near labradorite) is generally brown 
through included dust, and the micropegmatite often contains lumps 
or skeletons of opaque black iron-ores. In the immediate neigh¬ 
bourhood of the micropegmatite the augite has been changed to a 
green hornblende ( and sometimes biotite), as is commonly the 
case with these rocks. So far as our experience goes, these 
points are peculiarities which distinguish what we regard as 
Cuddapah dykes from some others, like the augite-plagioclase dykes 
of Coorg, for instance, which are probably representatives of the 
younger Deccan traps. 

Whilst the dyke near Karipatti shows all these peculiar 

Di(Terence, due to features in the m °st typical maimer, the 
secondary causes. exposure in the Shevaroys, and the one near 

the Chalk hills, show certain peculiarities which I am inclined to 
regard as secondary. For instance, the plagioclase* has lost its 
brown colour, but is instead crowded with distinct black rods 


1 See “ Augite-diorite group " in the paper " On some norite and associated bfeic dykes 
and lava-flows in Southern India/* Rec , Geol. Surv., fnd„ Vol. XXX (189/), p. 3«. Also 
Quart . Journ» t Geol • See*, Vol. L11I (1897), p« 405. 
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and plates, after the style of schillerized felspars, whilst there is 
a greater development of secondary green hornblende at the 
expense of the pyroxene than is usual in these dykes. As all 
the rocks in the neighbourhood of the Chalk hills, includ¬ 
ing the Shevaroy mass, are schilleriz‘ed, and as the phenomena of 
schillerization are generally held to be due to secondary causes, 
these points of difference between the Karipatti dyke and those 
further west are of no importance. But one point remains, how¬ 
ever, unexplained, namely, the brown colour of the felspars in the 
Karipatti dyke which is the usual thing in these rocks, and the 
clear colourless character of the felspars in the other two dykes 
which is an unusual character. Personally, I am inclined to regard this 
brown dust in the felspar as original, whilst the rods and plates 
constituting the schiller phenomena are secondary, and manufac¬ 
tured by secretion and subsequent deposition of the compounds of 
the brown dust along planes of chemical weakness. For this 
assertion the evidence is not yet sufficiently clear to constitute any¬ 
thing approaching proof, and the point should therefore be kept in 
abeyance. But with the exception of this one point, whose meaning 
is doubtful, the three dyke exposures near Salem belong essentially 
to the same rock, and almost certainly are the result of the same 
eruption. But whether or not the three detached exposures were origi¬ 
nally irrupted into the same fissure, is an important question which is 
less easy to decide. If we could but settle this point, we should have a 
simple guide as to the nature and amount of disturbance which has 
taken place in this area since the formation of the dykes {vide page 

39 )- • * 

Besides the large dykes measuring some 50 yards wide, nax- 
Nairow .ub«di.ry apo- row apophyses run out into the surrounding 
physes. rocks, and often continue for some distance 

approximately parallel to the large dyke. The composition of these 
narrow dykes is essentially that of the large ones, but they show 
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the usual 1 differences in structure due to more rapid cooling (Speci¬ 
mens Nos. 11*933 and 11*934). Sections taken from near the selvage 
of a three-inch dyke (11*934) show very prettily the rapid transition 
from the black opaque, probably glassy, matrix to the pilotaxitic 
base, in which the porphyritic crystals of pyroxene and plagioclase 
are imbedded. 


Prevalent forms. 


4b*—The Magnesian Series. 

The peculiar rocks forming the so-called u Chalk hills'* were 
mapped by Messrs. King and Foote, and their field characters de¬ 
scribed with accurate detail in their memoir published in 1864. 2 
The prevalence of peridotites within this area was established by me 
in 1892, 8 the detection of these as the primary rocks leading to a 
simpler explanation for the origin of the secondary magnesite in this 
and in the many similar occurrences of peridotite subsequently found 
in South India. 

The prevailing type of peridotite in the Chalk hills is olivine- 
rock, containing, like the similar dunite of New 
Zealand, quantities of magnetite and chromite 
with sometimes cnstatite. It is accompanied by dyke-like masses of 
mica-augite picrites which sometimes show very fine poikilitic 
structures. 

Secondary alteration of these rocks has resulted in the form¬ 
ation of magnesite, chalcedony, serpentine (prin¬ 
cipally in the form of picrolite) and talc. The 
white appearance of the area due to the large quantities of magne¬ 
site gave rise to the ill-chosen name t€ Chalk hills.*' 

The chromite occurring in the dunites of the “ Chalk bills 1 * is 
as usual in these rocks very Irregular in its dis¬ 
tribution, a circumstance due to its segregation 


Alteration products. 


Chromite. 


* See R*c , Gaol. Sutvind Vol. XXX, p. 3 6. 

* Op. cti p. 31a. 

4 Kec., Gaol. SurtInd., Vol. XXV, pp. 143, T44. 
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into nodules and bands ( schlieren) during the early stages of 
consolidation of the rock. 1 Besides the larger nodules, such as 
those at one time worked by the Porto Novo Iron Company, chro¬ 
mite occurs as isolated granules with magnetite disseminated through 
the dunite. 

We now know of a large number of occurrences of similar 
The prevalence of peridotites in the Madras Presidency, Mysore 
magnesite. and Coorg, and in all cases so far examined 

magnesite, occurring in veins, constitutes the chief product of 
secondary change in the dunite, whilst serpentine occurs only in 
comparatively very small quantities. In view of the fact that the 
latter mineral (serpentine) is the most abundant secondary product 
in the better-known occurrences of peridotite in Europe and America, 
this remarkable abundance of magnesite in the Madras Presidency 
becomes a feature which deserves special consideration. 

There is one fact which on further investigation' may point 
^. to the correct explanation of this abundance 

Origin of the magnesite. . 

of magnesite; most, if not all, the peridotite 

eruptions of South India are accompanied by masses and veins of 
pure white quartz, which always contain considerable quantities of 
liquid carbonic acid. The constancy of this association of peridotite 
with pure quartz suggests a genetic relationship between the two, 
and it is not unlikely that the quartz is the end-product of the erup¬ 
tion in each case. 8 If, now, the carbonic acid is present in large 

1 For summary of facts concerning chtomite deposits, see J. H. L Vogt’s ** Beitr&ge 
sur genetischen Classification dei durch magmatischen Differentiations-processe und der durch 
Pneumatolyse enstandenen Erzvorkom men Ausscheidungen von Chromeiseners in 
Pendotiten.” Zeitschr . fur prakttscht Geologte, 1893, p 368, and 1894, p 383 

9 There appears to be no theoretical objection to this idea of peridotite and quarts 
being derived from the <>ame magma 1 he protoxides of iron and magnesia, which are so 
abt!f» 4 . ant in pendotites, require a Small amount oi silica to produce olivine, and, in the 
absence of alumina and other bases, the excess r> silica must crystallise as free quarts, 
this, in fact. Only shows how very imperfectly ordinary classification by silica percentage 
expresses the natural genetic relationships between our different types of eruptive rocks, for 
the peridotite and quarts would ordinarily be placed at opposite extremes of the eruptive list. 
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quantities and under high pressure, as is shown to be the case by 
the quartz, it would naturally attack the unstable silicate of magnesia 
(olivine) forming carbonate of magnesia and free silica, which is found 
Abundantly in the magnesite and its associates. Whether the 
quartz is derived from the same magma as the peridotite, or whether 
it is a separate subsequent eruption, the argument still holds. This 
account of the formation of the magnesite disagrees with that put 
forward by Messrs. King and Foote only in recognising the fact that 
the rocks which have been altered were originally peridotites 
and not metamorphic rocks. After giving an account of a large 
number of such magnesite areas included within sheet 79 of the 
Indian Atlas, Messrs. King and Foote say: " These phenomena of 
the re-metamorphism of metamorphic rocks are of such a peculiar 
character that there can be but small grounds for hesitation in 
ascribing them to the action of water (probably of such elevated tem¬ 
perature as to have acted in some cases in the form of steam) aided 
by the presence of corrosive gases, especially carbonic acid gas.” 1 

This inference, based on purely theoretical considerations, is 
abundantly confirmed by the discovery of liquid carbonic acid in the 
associated quartz ; for in these cavities we have specimens of the 
carbonic acid preserved in a form which shows that, at the time at 
which the quartz crystallized, the gas was under very high pressure 
as well as at a high temperature. 

Small quantities of serpentine have also been formed by 
Limited degree of hy- hydration of portions of the olivine which 
dration. escaped the action of the carbonic acid; but 

compared with the magnesite, the serpentine is extremely small in 
quantity. It has been abundantly shown by the freshness of olivine, 
elaeolite and other delicate minerals in very old rocks, that deco 
position by suba£rial agencies has been very superficial and limited 
in South India ;* and the recognition of the evidences which show 

» op . cit. t p. 325* 

8 See Rec., Geo*. Surv ., Vol. XXX. p. 40; Mem, t G . S . /., Vol. XXVIII, pt. a. See also 
Gol. Mag., decade IV, Vol. VI, 1899, p. 540. 
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that the magnesite is due to subterranean not to subaSrial agencies 
removes our South Indian peridotites from the class of exceptions 
to this rule. 

As the result of a detailed survey made in 1895 for the pur¬ 
pose of determining the distribution of the magnesite and chromite, 
Mr. Middlemiss, whilst confirming my previous discovery of the 
peridotites in the Chalk Hills, grouped the minerals chromite and 
(nagnesite together as the results of secondary changes in the dunite. 
He says, 1 “ there can be no doubt that originally nearly the whole 
of the Chalk hills area was composed of this extreme form of perido- 
tite known as dunite. But mineral changes rapidly set in, and 
the two first of these changes that must be noticed are ( a ) the alter¬ 
ation, partially or wholly, of the olivine into serpentine, and (£) the 
segregation of the chromite into nodules and veins ...... 

Subsequent changes .... brought about the conversion of 

much of the serpentine into magnesite [and] effectually destroyed 
any ornamental qualities it might have possessed by giving it a dull 
earthy appearance.” 

As to the chromite, it seems safer, in the absence of unusual 
features, to follow the ordinary practice of regarding it as a mineral 
of early consolidation segregated into nodules and bands during the 
processes of primary crystallization. 

The magnesite and serpentine are, according to my view, formed 
by secondary processes wholly distinct and independent of one 
another, and the order of these secondary changes is possibly the 
reverse of that indicated by Mr. Middlemiss. The magnesite, which 
is by far the most abundant alteration product, was formed, as stated 
by King and Foote, by the suhterranean action of carbonic acid at 
high temperatures, attacking, nevertheless, true eruptive, not 
metamorphic, rocks. The serpentine was formed by simple hydration 
of parts of the remaining fertomagnesian silicate, to some extent 

1 Rec, GeoJ . Surv., Ind ., Vol. XXIX, pp. 33 and 34 S also p. ja. 

( 34 ) 




CLASSIFICATION OF THE ROCKS 137 

possibly by superficial (subaSrial) agencies. The picrolite is in all 
probability the result of hydration of the olivine by subterranean 
water accompanying the carbonic acid and included in the original 
magma. This mineral may thus have been formed before, during or 
after the formation of the magnesite, whilst the serpentinous product, 
which has resulted from the action of subaSrial agents must have 
been formed last and at the expense of the remaining portions of the 
olivine. There is not, in my opinion, any evidence to show either 
that the dunite suffered an early serpentinization, or that the magne¬ 
site was formed by alteration of the serpentine. The two were 
formed independently, and, on the whole, the magnesite, which is 
the more abundant, was probably also the more early-formed of the 
two. 

4c>—The 4t White Elephant rocks' 9 
Two masses of white quartz are exposed on the southern 
face of the Shevaroy hills, one on either side of the Gundur spur. 
1 he eastern, which is the larger and most conspicuous, has been very 
accurately described in the memoir by Messrs. King and Foote ; 
its appearance is very well shown in the photograph reproduced in 
plate II, which also shows the thick tangled nature of the jungle 
surrounding the rock, and which makes it so difficult of access. 

The rock consists wholly of quartz, which is in coarse inter¬ 
locking crystals, sometimes colourless and transparent, but generally 
white through innumerable cavities containing a liquid which passes 
into gas at about the critical temperature of carbonic acid. At the 
ordinary temperature bubbles are always found in the cavities, the 
very minute ones sometimes showing spontaneous movement. 

Messrs. King and Foote grouped these masses of quartz with 
the younger acid intrusives, aud the microscopic characters of the 
crystals confirm their conclusion as to the eruptive origin of the 
rocks. There are no signs of a clastic structure, such as we often 
get in a quartzite, and no regular arrangement of the crystals as is 
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generally tho case with infiltrated vein quarts, whilst the liquid 
inclusions arranged in trains are quite characteristic of plutonic 
quarts. The absence of the blue-grey colour and the minute needles, 
to which I think this colour is due, serve to distinguish the u white 
elephant rocks ** from the quartz of the charnockite series by which 
they are surrounded. 

There is no direct evidence for connecting these masses of 
quartz with any particular eruption in the neighbourhood. But the 
nearest eruptives are the pendotites of the Chalk hills, and as every 
peridotite intrusion in South India seems to be accompanied by 
masses of pure white quartz, it is not unlikely that these masses 
belong to the Chalk hills province, and represent the end-product 
of that eruption (vide page 32). 
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III.—.EVIDENCES OF LOCAL EARTH-MOVEMENTS. 

Whilst the area now under consideration has probably 
suffered from no intense folding movements since the consolidation 
of the charnockite series, it has nevertheless suffered from earth-, 
movements of a milder kind; indeed it is hardly likely that any 
region of the globe has submitted to the differential effects of un¬ 
interrupted denudation without the production of at least normal 
faults. As it must always be a matter of some difficulty to determine 
the nature and amount of earth-movements in areas covered only by 
crystalline rocks, the conclusions here based on the recognition of 
lines of dislocation must only be regarded as working hypotheses to* 
be checked by more extended observations. 

So far as can be judged by the limited number of observa¬ 
tions which have hitherto been made, the south of India was sub¬ 
jected to at least two main systems of folding in pre-Cuddapah 
times. The last of these produced folds in a N.-W.—S.-E. or 
N.-N.-W.—S.-S.-E. direction, and outlined the position of the West¬ 
ern Gh£ts, as well as of the N.-W.—S.-E. tongues of Dharwars 
which run obliquely across the My sore State and adjoining districts* 
It is the effect of this folding which I believe to be shown in the 
neighbourhood of Salem in the form of N.-E.—S.-W, transverse 
dislocations. In probably every region which is folded such trans¬ 
verse dislocations, 1 or u heaves 99 as the miners call them, are 
formed by unequal compression of different parts of the same fold, 
and in many parts of the south of India the existence of these in 
the older rocks ought to be brought out by careful mapping. 

Brecctation (“ trap-shotten ") bands . 

In the area under discussion the evidence, though of a limited 
nature, appears to point to the fact that such a dislocation line runs 

1 “Transversal© Horizontalverschiebungen,” “Blatter/* or “deciochements horizontal 
(Heim and Margerie, “ D»e Dislocationen der Eidrinde,” i8$8, p. 71). 


( 37 > 



140 HOLLAND 5 GEOLOGY OF THE NEIGHBOURHOOD OF SALEM. 


along the south-east face of the Shevaroys. Near Salem and to the 
north-eastward the rocks show a well marked u strain-slip" 
cleavage 1 and the peculiar phenomenon which King and Foote 
named “ trap-shotten ” gneiss on the supposition that the strings 
and tongues of hardened black ‘ mylonite were injected u trap, n 
which they really do closely resemble in microscopic characters. 
In the neighbourhood of Salem the most pronounced of these so- 
called u trap-shotten ” bands runs N.-E. — S.-W., and in some places 
accompanies a very thorough brecciation of the rocks. Good 
examples may be seen showing the direction of the brecciation 
bands in a field at about f mile south of the seventh milestone from 
Salem on the old Cuddalore road ; on the western spur of Jarugamalai, 
3 miles south of Salem, and further to the south-west on the west side 
of the Namakal road. The first-mentioned locality is not far from 
the western end of the strip of leaf-gneisses described in a previous 
section of this paper (pages 8 to 14), and in fact the abrupt ending of 
these gneisses along a line running N.-E. from this point suggests 
that they have been cut off by a subsidiary N.-E.—S.-W. fault. 

These so-called " trap-shotten J * bands have been more fully 
discussed in a memoir on the charnockite series, 3 where it is shown 
that the black colour and compact character of the mylonite may be 
artificially imitated by crushing up charnockite and raising it to a 
white heat in a furnace. At a white heat the dust begins to frit and 
at the surface becomes glazed, forming a hard black cake which 
in microscopic characters closely resembles the black tongues of 


Bonney , Quart. Journ., Geol . Soc., XLII (1886), 05. Synonym*!—A usweichung^ 
elivage (Heim, “ Mechanismus dcr Gebirgsbildung,” 11 , 51 ); a spurious or pseudo-cleavage 
as opposed to the true schistose structure or ultimate-structure cleavage of Sorby (cf. Harker, 
Brit. Assoc. Report for 1885, P* 836). 
a Op* at., p. 271. 

* MemGeol. Surv., Jnd Vol. XXVIII, pt 2. Although this peculiar phenomenon was 
studied first in connection with charnockite, and has been described m the writer’s memoir on 
that aeries in South India, the same structure is found in other gneisses and has no known 
petrological limitations. 
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supposed trap in the breccia. Thg strings and tongues of this black 
material in microscopic structure do not resemble any known trap 
or any substance which has solidified from thorough fusion. 

The heat which has fritted the mylonite in these brecciated 
bands was probably produced by the friction during the process of 
brecciation, for the peculiar structures show that the dislocation 
must have been of a violent kind. Slow deformation of a rock 
would crush the constituents throughout the mass, but strains more 
quickly produced would result in dislocation along any narrow band, 
and so in addition to this primd facie reason for concluding that the 
dislocation was violent, the fact that its effects are confined to a 
narrow band would account for the local rise of temperature and 
consequent fritting of the mylonite. 

Apparent dislocation of trap-dykes. 

The three exposures of dyke-rock described in a previous part 
of this paper are so very similar in all their primary characters, that 
one naturally examines the possibility of their having been originally 
injected into one great fissure, and of having formed a single dyke 
which subsequently became dislocated by earth-movements. In the 
case of the two which are sufficiently extended to show the direction 
of the fissure which they occupy, both dykes run N,-W.—S.-E , but 
are nevertheless not in line with one another. An extension of the 
line of the Karipatti dyke would meet the Shevaroys at a point near 
Gundur, 34 miles from the S.-E. end of the Shevaroy dyke, which 
would indicate, if these dykes were originally in line, the total 
amount of dislocation which has occurred in the intermediate valley. 
Careful search for the dyke has been made in the valley, but without 
success. In fact the Shevaroy dyke, whilst extending continuously 
from edge to edge of the Shevaroy' mass, has not been found in the 
low country at all, either to the or to the S.-E (see Plate I)* 

It is thus not unlikely that the Shevaroy mass is structurally 
as well as petrologically distinct from the rocks of the country below 
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and Immediately around ft. Tfce former circumstance might very 
well be the outcome of the latter, for in any great earth-move* 
ments such a strong, homogeneous mass would more readily part 
connection with the surrounding country than submit to internal 
deformation. There is thus a primd facie reason for expecting 
evidence of dislocation at the foot of such distinct and large massifs 
as the Shevaroys and Nilgiris. 

Apart from the question of movements due to crust-folding, 
it is questionable if uninterrupted denudation could proceed for such 
long ages without disturbing the isostatic balance by its differential 
effects . 1 

Besides the N.-E.—S.-W. dislocation lines which are so plainly 
exhibited near Salem, there is less satisfactory evidence of fracture 
in a more northerly direction running along the western face of the 
Shevaroys, and separating the normal charnockites from the basic 
garnetiferous varieties of the Nagaramalai type. The peridotites of 
the Chalk hills occur along this line, and if one could only be more 
certain of the evidence outlined above as to the north-easterly dis¬ 
placement of the Shevaroy mass, this mass of peridotite at the south¬ 
west angle might be regarded as the accompaniment, if not in part 
the cause, of the disturbance. Here, however, the deductions, in the 
absence of sufficient evidence, approach mere speculation, and it will 
probably be more profitable to allow the observations to stand in 

1 C. E. Dutton, “ On some of the greater problems of Physical Geology.” Bull, Phil . 
Soc*t Washington , Vol. XI (1892), p. 51. For the condition of equilibrium of figure to which 
gravitation tends to reduce a planetary body, irrespective of whether it be homogeneous or not, 
Dutton proposed the name tsastasy* Whilst pointing out that the earth's crust would n >t be 
strong enough to permit any great departure from the isostatic condition. Dutton admits that 
it is impossible to state with precision to what extent differential denudation and deposition 
may be carried before producing movement towards the restoration of isostasy. Judgi ng by 
the instances he quotes (and which show that the geological is more precise than the mathe¬ 
matical estimate) a mass of rock covering 100 square miles and ranging between 3,500 and 
5,500 feet above the surrounding country could not be maintained without deformation to 
restore the isostatic balance. I expect we shall find that large homogeneous masses like the 
Nilgiris, the Shevaroys and other hills in South India have, by this means, all become 
separated by fault lines from the rocks of the plains around ; this may account for then very 
steep scarps. 
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their present crude form till they can be checked by more extended 
survey of the South Indian crystalline rocks. It should be remarked, 
however, that bands of breccia are sometimes found with this N. by 
E. direction near Salem, as well as in many other places in the Salem 
district. 

Messrs. King and Foote 1 have called attention to the evident 
connection between the main joint planes and the form of the hill 
masses in this area. Wider observations will probably show some 
connection between these directions and the leading foldings of 
South India ; but the observations are still too few to permit safe 
generalizations. 

* Mem. 1 Geol. Surv . 9 Jttd., Vol. IV, p. 306. 
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SUMMARY OF RESULTS* 

In 1889 Prof. A. Lacroix published a description of an inter¬ 
esting series of pyroxenic and scapolitic gneisses said to have been 
obtained by Leschenault de la Tour from the neighbourhood of Salem 
and Ceylon. But as the result of a special investigation of the area 
made in August 1897, f° r purpose of determining the localities 
and geological relations of the rocks referred to by Lacroix, it was 
found that many of the types were not obtainable at all from the 
immediate neighbourhood of Salem, and some of them closely re¬ 
sembled occurrences known in other parts of the civil district as well 
as in the adjoining district of Coimbatore. Leschenault de la Tour, 
however, visited many South Indian districts besides Salem, and to 
facilitate the further identification of localities an annotated trans¬ 
lation of his geological observations is given as an appendix to this 
paper (pp. 1—3 and Appendix). 

The districts of Salem and Coimbatore, from which Les¬ 
chenault apparently obtained most of his specimens, together cover 
an area of 15,000 square miles, and include a remarkable complex of 
ancient gneisses, as well as younger, plutonic, hypabyssal members 
of nearly every petrographical family. The specimens described by 
Lacroix were consequently obtained from localities far too widely 
separated to permit the assumption that they were obtained from 
formations which are in the geological sense associated with one 
another. Whilst, therefore, Lacroix’s interesting description of the 
South Indian pyroxenic and scapolitic rocks is valued by the Geolo¬ 
gical Survey as an important contribution to our mineralogy, his 
geological conclusions concerning the origin of the rocks, based on 
petrographical similarities to the French divisions of gneisses, have 
yet to be confirmed by field observations. 

The correlation of our u pyroxene-granulites n (charnockite 
series) with the younger division of the French gneisses is, however, 
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in general agreement with the long-established conclusions of the 
Geological Survey of India. But the characters which indicate the 
comparatively young age of this group are the result, according to 
my observations, of their having been introduced as irruptive rocks 
near or at the close of the great folding movements in Peninsular 
India (see u The charnockite series /* Mem., Geol. SurvInd Vol. 
XXVIII, p. 2). 

The following are the principal groups of rocks now exposed in 
the neighbourhood of Salem • 

(4) Post Archaean eruptives. 

(3) Pyroxene-granulites or charnockite series. 

(2) Thinly foliated schists and leaf-gneisses. 

(1) Older biotite-gneisses. 

The biotitc-gncisses are much altered and in one place cor¬ 
roded by fresh tongues of charnockite. They present an aspect 
quite different to the great biotite-gneiss formation of the northern 
taluks of Hosur and Krishnagiri which are also within the Salem 
civil district, but whose geological relations to the charnockite 
series have not yet been worked out. Pebbles of a gneiss similar to 
the formation herein described in the immediate neighbourhood of 
Salem town have been found in the Dharwar conglomerates of 
Kolar (pp. 5—8). 

The schists of the Salem-Ahtdr valley are very composite in 
character, including highly crushed gneisses, hornblende-schists, 
chloritic rocks and ferruginous quartzites. The last-mentioned 
rocks are composed of quartz, grunerite, magnetite and hematite. 
The two oxides of iron are apparently intergrown with one another 
as well as found occurring in isolated crystals, and analyses showing the 
relative proportions of ferrous and ferric oxides reveal the interesting 
fact that many, perhaps most, of the Salem magnetic ores, contain 
almost as much hematite as magnetite. In general composition these 
schists recall the petrological characters of the Dharwar system, from 
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which they are distinguished merely by being more thoroughly 
crystalline (pp. 8—14)* 

The ckarnochiie series includes members of the acid, inter¬ 
mediate, basic and ultra-basic divisions which are described in a 
separate paper (Mem., GeoL Surv., Ind. $ Vol. XXVIII, part a). 
The lenticular habit, especially of the basic forms and associated 
pyroxenites, is very well illustrated near Salem. The garnets 
found so abundantly in the uncrushed varieties are considered to 
have originated as the result of metachemic alteration of the 
pyroxenes at a high temperature short of actual fusion, the silica 
eliminated by the process generally crystallizing as granular clear 
quartz included in the spongy garnets (pp. 14—27). The so-called 
« trap-shofcten ” bands frequently displayed by the charnockite 
series near Salem are not due to injection of basic material, but are 
brecciation lines along which the mylonite has been fritted into a 
compact black mass by heat, probably the heat generated by friction 

(P- 37 )- 

For the reason that they do not come into actual contact 
with one another, the relative ages of the younger eruptives cannot 
be determined in the neighbourhood of Salem. The three exposures 
of wide trap-dykes, and their lateral subsidiary apophyses, are 
augite-diorites (diabases) with micropegmatite, and are similar to 
those described in a separate paper (- Rec ., Geo/, Surv ., Ind. t 
Vol. XXX, p. 31) as the probable dyke-representatives of the 
Cuddapah lava flows. The magnesian rocks of the so-called “ Chalk 
hills 99 are chiefly dunites (much decomposed to form magnesite), 
mica-augite peridotites and picrites. The '* White Elephant 
rocks" in the Shevaroy hills are masses of quartz having the 
characters of platonic quartz and containing much liquid carbonic 
acid (pp. 27—36). 

Messrs. King and Foote suggested (Afem,, Geo /. Surv., Ind 
Vol. IV, p. 325) that the magnesite of the ** Chalk hills 99 was formed 
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by the action of carbonic acid at high temperatures upon the 
original rocks of the €t Chalk hills*” I pointed out, however, in 1892 
that the original rocks of the Chalk hills were peridotites with dunite 
as a predominant type, not metamorphic rocks. This was confirmed 
in 1896 by Mr. Middlemiss who, however, regarded the magnesite 
as the result of the alteration of serpentine previously formed by 
hydration of the olivine rocks* This additional revision of the 
original explanation appears to be unwarranted by the facts : serpen¬ 
tine exists in small quantities, but there are no signs of general 
hydration ; the magnesite forms veins of all sizes down to microscopic 
developments along the characteristically irregular cracks through 
the olivine crystals, and the presence of much liquid carbonic acid 
in the associated masses of white quartz considerably strengthens the 
theory first suggested by King and Foote (pp. 32—35). 

There are many such examples of peridotites in South India 
largely altered to magnesite, and they are often, if not always, 
accompanied by masses of white quartz containing liquid carbonic 
acid. The association of two such extremes—dunite and quartz— 
is far loo frequent to be merely fortuitous ; and it is not unlikely 
that the two are genetic relatives, the quartz representing the 
siliceous end-product of the eruption, which, in the absence of 
alumina and alkalies, must consolidate as simple quartz instead of 
forming alumino-alkaline silicates* Elsewhere evidence has been 
cited which indicates that in a crystallizing igneous magma the 
water excluded to the final stages of consolidation may attack and 
decompose an early-formed ferro-magnesian silicate ( Quart . Jourtt . 
GeoL Soc. t LlII (1897), 413). In the present instance the water may 
have given rise to the formation of picrolite, whilst carbonic acid 
similarly excluded to the siliceous residue, has acted in an analogous 
manner on the separated olivine, forming magnesite by its action on 
the pre-formed ferromagnesian silicate. 
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APPENDIX. 

Geological observations made by Leschenault de la Tour during 
his travels in Southern India (1816—20). 

Introduction. 

Leschenault de la Tour's stay of over four years in the south of 
India, between 1816 and i8ai, was devoted mainly to botanical 
researches with a view to the economic development of Pondicherry 
and other French possessions in the East. At the same time he 
recorded a number of interesting geological observations, which 
were supplemented by a valuable collection of some 1,500 speci¬ 
mens now preserved in the Museum d'Histoire Naturelle 99 in 
Paris. Some of these—the pyroxenic gneisses and their associates— 
have been described by Prof. A. Lacroix in an elaborate memoir 
* ( Contributions k T£tude des gneiss k pyroxene et des roclies k 
wernerite/ 1 Lacroix has generally referred to the rocks as having 
been obtained from the neighbourhood of Salem. Leschenault made 
more than one stay at Salem, and there became acquainted with 
J. M. Heath who, as a “Junior Merchant ” in the E. I. Company's ser¬ 
vice, was then 14 Deputy Commercial Resident 99 at Salem. Heath, who 
took a keen interest in the minerals of South India, had collected 
largely from his own and the adjoining district of Coimbatore, and 
gave of his abundance to Leschenault. This circumstance possibly 
accounts foi the frequent occurrence on Leschenault* s labels of the 
expression 44 environs de Salem," occasionally rendered mor^ in¬ 
definite by the addition “et autres endroits." In 1898 I had the 
privilege, through the courtesy of M. Lacroix, of examining the 
Leschenault collection in Paris, and was able to identify many of the 
specimens with well-known occurrences in the Salem and Coimbatore 
districts. Some of these are referred to in the notes below. 

Ball de la soc. fr. de Mm., Vol. XII (1889), p. 83, Translation by Mallet, RecGeol. 
Surv. t Ind , 9 Vol. XXIV (1891), p. 155. 
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In this appendix I have given an account of Leschenault's observa¬ 
tions in South India, together with explanatory notes which will 
probably help towards identifying the localities of the 'specimens 
already described by Lacroix, as well as of those which may be 
described in future. Many of the field observations are, however, 
interesting in themselves ; such as, for instance, the description of 
the corundum in its matrix at Sithampundi near Sholasigamani 
(Sholasiramani) in the south-west part of Salem district. It was 
from rocks identical with these, and almost certainly from the same 
locality (which was worked for corundum before Leschenault’s time), 
that Count de Bournon obtained the material for his famous memoir 
on corundum, and its associate, anorthire (indianite). Many of the 
original labels are marked “ Coromandel/* which has since been 
changed to li Cdte de Coromandel/* and in this form the localities for 
these rocks have got into more recent literature. Because of the 
trade with the old East India Company’s ports on the east coast 
the expression Coromandel (Choramandala, or realm of Chora, an 
ancient Tamil dynasty) has become restricted by Europeans to the 
eastern coast. 

It is rather remarkable that Leschenault nowhere mentions the 
corundum and elaeolite-syenite of Karutapalaiyam in the Coimbatore 
district. The road along which he must have travelled to visit the 
aqua-marine mine (see Note 24) crosses the ridge of these rocks at 
a point 34 miles from Kangayam, between the conspicuous Sivamalai 
and Karutapalaiyam, Jwhere the villagers raise considerable quanti¬ 
ties of corundum by grubbing near the junction of the elaeolite- 
syenite and felspar rocks. These interesting rocks are described 
in a separate memoir (vol. XXX, part 3). 

The five papers by Leschenault de la Tour, 1 from which I have 

* " Relation d*un voyage k Karikal et k Salem Mus . Hat., Vol. VI 

(1820), pp 339—348. Paper signed, 30th May, 1818. 

“ Rapport sur lea rfeultat* d’un voyage fait k Salem, ville de 1 ’inteneur de la Peninsula 
del’lnde, situee k cmqu antes lieues dans I’ouest de Pondicherry."—/£><*., Vol. VI, pp. 349— 
359 
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Geological observations made by Leschenault de la Tour during 
his travels in Southern India (/$/d— ao). 

Introduction. 

Leschenault de la Tour's stay of over four years in the south of 
India, between 1816 and 1821, was devoted mainly to botanical 
researches with a view to the economic development of Pondicherry 
and other French possessions in the East. At the same time he 
recorded a number of interesting geological observations, which 
were supplemented by a valuable collection of some 1,500 speci¬ 
mens now preserved in the “ Museum d'Histoire Naturelle ” in 
Paris. Some of these—the pyroxenic gneisses and their associates— 
have been described by Prof. A. Lacroix in an elaborate memoir 
<c Contributions l'£tude des gneiss k pyroxdne et des roches 
wernerite/ 1 Lacroix has generally referred to the rocks as having 
been obtained from the neighbourhood of Salem. Leschenault made 
more than one stay at Salem, and there became acquainted with 
J. M. Heath who, as a “Junior Merchant " in the E. I. Company's ser¬ 
vice, was then “ Deputy Commercial Resident” at Salem. Heath, who 
took a keen interest in the minerals of South India, had collected 
largely from his own and the adjoining district of Coimbatore, and 
gave of his abundance to Leschenault. This circumstance possibly 
accounts foi the frequent occurrence on Leschenault’s labels of the 
expression “ environs de Salem," occasionally rendered mor^ in¬ 
definite by the addition “et autres endroits.” In 1898 I had the 
privilege, through the courtesy of M. Lacroix, of examining the 
Leschenault collection in Paris, and was able to identify many of the 
specimens with well-known occurrences in the Salem and Coimbatore 
districts. Some of these are referred to in the notes below. 

Bull, de la aoc. fr. de Min., Vol. XII (1889), p. 83. Translation by Mallet, Rec .» Geot. 
Surv . ,/mL, Vol. XXIV (1891), p. 135. 
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In this appendix 1 have given an account of Leschenault's observa¬ 
tions in South India» together with explanatory notes which will 
probably help towards identifying the localities of the ’specimens 
already described by Lacroix, as well as of those which may be 
described in future. Many of the field observations are, however, 
interesting in themselves ; such as, for instance, the description of 
the corundum in its matrix at Sithampundi near Sholasigamani 
(Sholasiramani) in the south-west part of Salem district. It was 
from rocks identical with these, and almost certainly from the same 
locality (which was worked for corundum before Leschenault's time), 
that Count de Bournon obtained the material for his famous memoir 
on corundum, and its associate, anorthire (indianite). Many of the 
original labels are marked fi Coromandel/ 1 which has since been 
changed to “ Cdte de Coromandel/ 1 and in this form the localities for 
these rocks have got into more recent literature. Because of the 
trade with the old East India Company’s ports on the east coast 
the expression Coromandel (ChSramandala, or realm of Chora, an 
ancient Tamil dynasty) has become restricted by Europeans to the 
eastern coast. 

It is rather remarkable that Leschenault nowhere mentions the 
corundum and elaeolite-syenite of Karutapalaiyam in the Coimbatore 
district. The road along which he must have travelled to visit the 
aqua-marine mine (see Note 24) crosses the ridge of these rocks at 
a point 34 miles from Kangayam, between the conspicuous Sivamalai 
and Karutapalaiyam, jwhere the villagers raise considerable quanti¬ 
ties of corundum by grubbing near the junction of the elaeolite- 
syenite and felspar rocks. These interesting rocks are described 
in a separate memoir (vol. XXX, part 3). 

The five papers by Leschenault de la Tour, 1 from which I have 

1 " Relation d’un voyage k Karlkal et k Salem.” — Mim, Mus. d'Hist . JVat ., Vol. VI 
(1830), pp. 339—348. Paper signed, 30th May, 1818. 

«* Rapport eur les r&ultata d’un voyage fait & Salem, ville de I’interieur de la Peuinsula 
de Plnde, situee & cinqiuntee lieucs dans Touesft de Pondicherry.”— Jbid., Vol. VI, pp. 349— 
339 
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taken this account of his geological observations, are published in 
the u Mdmoires du Museum d'Histoire Naturelle de Paris. 99 In 
giving the references for each statement in the following pages the 
number of the volume in Roman figures and the page in ordinary 
figures invariably refers to these memoirs. 

Extrait d’une lettre de M. Leachenault k M Dufussieu, contenant des observations sur 
quelques esp&cea d’ortios.’* Dated Calcutta, 30th November, 1S19 —fb. t Vol. VI f pp . 359* 
360. 

“ Relation abr 6 g 6 e d’un voyage aux lndea Orientates.”-— Ib. t Vol. IX (1832), pp. 345—274* 
*' Sur la Roue du Lapldaire dont on se aert dans les lndea Orientales- pour t&iller les pierrea 
fines.” 76 ., Vol. XI (1834), pp. 330, 
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Translation of Extracts.* 

Leschenault arrived at Pondicherry 9 towards the end of 
September, 1816 (IX, 245) and visited Karikal, a French settlement, 
30 lieues ® (75 miles) south of Pondicherry, on one of the branches 
of the “ Kolram” (Coleroon) river * (VI, 329, 331 ; IX, 246). 

After returning to Pondicherry, he set out at the beginning of 
1818 for Salem, a town 50 lieues (iao miles) west of Pondicherry 
(VI, 333 J IX, 248). 

Ihe first rocks met with on the way to Salem, at about one 
lieue miles) west of Tirnavalour (? Tiruvananallur), 1 * * 4 5 are of the 
nature of jade? of which there are a few outcrops only standing up 
through the soil. The formation, however, appeared to stretch in 
a N.—S. direction with, judging from what one sees at the surface, 
a thickness of about aoo paces in an E.—-W. direction. This beauti¬ 
ful rock is very hard and compact ; its colour is a pretty apple- 
green, mottled by numerous red and grey spots, which appeared 
to be small fragments of quartz intimately united with the jade* 

1 AH the geological observations have been translated in full; but the 
itinerary, given in the third person, is merely an abstract of the essential details. 

8 After being taken by the Dutch once and the English three times, Pondi¬ 
cherry was finally restored to the French in 1816, the year in which Leschenault 
de la Tour was sent out. 

8 The old French league {lieue) is equivalent to about 4 kilometres , or 2*49 
English miles. 

4 The Coleroon (or Kolidam) is the largest and most northerly branch of the 
Cauvery river, from which it separates below Seringham near Trichi nopoly, and 
after a course of about 80 miles debouches into the sea at a point 3 or 4 miles 
south ot Porto Novo between the South Arcot and Tanjore district*. 

5 Tiruvananallur is on the south bank of a branch of the Panar liver at 
about 2 miles from the boundary marked on the Geological Map (sheet 79, 
N.-E.) between the crystalline rocks and the alluvium. As this is on the Pondi- 
cherry-Ahtdr road, it is presumably the place referred to by Leschenault as 
Tirnavalour. 

* In the later paper (IX, 248) this is referred to as jasper {jaspe). We have, 
however, no record of a rock of the kind described. 
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The fracture is sharp and irregular. This rock takes on a very 
beautiful polish which would make it Suitable for the manufacture 
of magnificent tables, columns and vases. The exploitation of the 
quarry would afford valuable material, if there were lapidaries locally 
available for polishing the large pieces of rock (VI, 333 ; IX, 248). 

Two or three lieues (5 or 6 miles) further on one begins to meet 
with masses of rock of which several are rolled and others embed¬ 
ded in the soil ; they appear to be a kind of syenite, and are com¬ 
posed of amphibole, quartz, felspar and mica in different proportions, 
which determine their variations of colour and texture. The most 
beautiful varieties were obtained at 20 lieues (50 miles) west of 
Pondicherry, on the banks of the “ Kongrdpaldon Several frag¬ 
ments of corundum were found in the bed of this river (VI, 333, 
334 ; IX, 248). 

In several places in the neighbourhood of the mountains, stones 
and calcareous concretions 8 were noticed, and appeared to have 
been brought from the high grounds by the streams (VI, 336). 

Thence he passed on to €i Atour 91 (VI, 336 ; IX, 249), a fine 
village 35 Iteues (87 miles) west of Pondicherry, situated on 
the banks of a river between two mountains. The neighbouring 
mountains are rich in iron, which is smelted by the natives and 
brought to u Atour 99 (Ahtur) in the form of blooms weighing 
several pounds, where it is forged by means of charcoal. The 
quality of the iron is said to be rather inferior (VI, 336, 337).® 

7 The •* Kongr 4 pal£on •• river has not been identified ; but the Ahtdr road 
crosses two tributaries of the Vellaur at about this distance from Pondicherry 
(ii°38';79° io')- The occurrence of corundum at this point is unknown to 
us. Amongst the Leschenault collection in Paris, there are specimens of mica 
and hornblende-granite with pink felspar, labelled ** du Congrepaleum. 
Coromandel. ” 

• Probably ordinary calcareous kankar which is irregularly distributed over 
South India. 

• Ahtdr is the head-quarters of a taluk. The great mass of the Kalroyen 
tnalais lies to the north, and the Paithur fpythoor) malais to the south of the 
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From Ahtur, M. Leschenault went on to Salem, which is about 
11 or 12 lieues (29 miles) distant (VI, 337 ; IX, 252). 

He was unable to visit the high mountains, 10 but explored the 
lower ones in the immediate neighbourhood of Salem. The slopes of 
these are steep and the rocks generally well exposed ; these consist 
of granite or syenite (or gneiss, with garnets and amphibole, IX, 
255) in which amphibole^nd quartz form different bands (VI, 34 2 >343)- 

A mountain to the south-west [of Salem] is almost entirely com¬ 
posed of rocks in which amphibole predominates, on the surface of 
which coarse, opaque garnets are disposed in plates. 11 

town. The ore beds from which the native iron smelters obtain their iron-ore 
lie to the south and south-west. Leschenault mentions that the iron is brought 
to the town of Ahtur in the form of blooms, but the large slag heaps, now to be 
seen near the bazar, show that smelting has also been carried on in the town itself. 
In 189-2 the remains of six furnaces were to be seen, whilst one was still at work. 
The industry was confined to the pariahs ( Rec ., Geol. Surv., Ind., XXV, 146). 

10 The high mountains are presumably the Shevaroys (over 5,000 feet), the 
Tainanda and Kalroyen malais (about 4,000 feet) to the north of the Salem-Ahtur 
valley. 

11 The town of Salem stretches out to within a mile of the north-eastern foot 
of this hill ; so its bearing would depend upon the part of the town from which 
the observation was made. From the centre of the town (near which the town- 
hall Is situated) the hill is, more strictly speaking, W.-S.-W. of Salem. 
Leschenault’s bearings, however, are not quite correct; the three points which he 
has given in the neighbourhood of Salem, for instance, are all turned too much 
to the left: this hill is stated to be S-W. instead of W.-S.-W., Kanjamalai 
(see Note No. 19) is given as S.-S.-W. instead of S.-W. by W. or W.-S.-W., 
and the c< white elephant rock *’ as N.-W., whereas one of these two large 
masses of quartz is N.-N.-E. and the other N.-E. by N. of Salem town. 
The small hill, which stands up abruptly W.-S.-W. of the town to a height 
of about 300 feet, is a bare, steep-sided mass of rocks, elliptical in plan and 
about £ mile long. It is principally composed of a medium to coarse-grained 
massive rock with hypersthene, pale-green augite, brown basaltic hornblende, 
plagtoclase and red garnets which are badly fractured and sometimes attain 
the size of a fist (No. 11*895). Similar rocks occur in Nagaramalai, N.-N.-W. 
of Salem (Nos. 9* 683, 9* 684, n* 903) and other small hills in the neighbourhood. 
These rocks belong to the division b of Lacroix’s " pyroxenic and hornblendic 
gneiss ” {Roc., Geol. Surv., Ind., XXIV, 175 ; see also p. 21 of this paper). They 
appear to 9 tand out as great lenticular masses in the old (biotite) gneisses and are 
generally associated with smaller lenses of pyroxenite (pyroxene-rocks). 
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Amongst the rolled fragments found at the foot of the mountains 
were 

(i) A kind of granite with a granular texture, containing small 
round garnets of the size of peppercorns abundantly disseminated 
through the rock* 1 * 

(a) A species of beautiful jade-like stone • * • veined with deep- 
green and yellowish green colours, and forniing a tolerable imitation 
of certain Variegated fabrics. 1 * 

(3) Much milky quartz. There is a great rock-mass of very pure 
quartz in one of the mountains to the north-west named the t€ Elephant 
Rock ” ; 14 the inhabitants who delight in multiplying the objects of 
their religion have consecrated it to their divinities (VI, 343). 

On the plains near Salem, M. Leschenault discovered a white 
rock veined with green, which he at first took to be a quartzose 
rock containing pieces of carbonate which effervesced with sulphuric 
acid. The rock is veined and marked with large spots of a deep- 
green colour, some of which are amygdaloidal in shape and resemble 
chlorite (VI, 343, 344). 

Examples of these occur at the northern foot of this hill, W.-S.-W. of Salem 
(No. H* 900), where also occur the lighter-coloured members of the charnockite 
series (pyroxene-granulites) with a general E.-N.-E.—W.-S.-W. trend of foliation. 
A small mass of quartz-felspar pegmatite with magnetite and hematite cuts 
these. 

** The pyroxene-granulites (charnockite series) so abundant in the neighbour¬ 
ing hill-masses are often garnetiferous. 

w Probably a felspathic rock containing veins of pistacite. There is a polished 
specimen of this kind in the Paris collection labelled “ environs de Salem.” 

14 There are two of these large masses of quartz known as the (White) Elephant 
rocks. One, the smaller, is situated on the west and the other on the east side 
of the Gundur spur of the Shevaroy hills 5 the latter, which is the larger and a 
prominent object in the hill-side, is more often known as the u white elephant 
rock, *’ and is probably the one referred to by Leschenault. Its characters have 
been described by Mr. R. Bruce Foote, F.G.S. Geol. SurvInd, p IV, 335) 

and Us microscopic characters given on a previous page of this paper (page 35). 
The name “ Elephant rock " is given to more than one prominent mass of rock in 
South India and Ceylon. 
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The principal additions to his collection were the gifts of 
Mr. Healt, 15 colleague and brother-in-law of Mr. Carpenter, commer* 
cial resident [at Salem]. He collected all the objects of mineralogy 
ical interest in the country, and presented Leschenault with several 
specimens of corundum, 16 iron-ore, 17 garnets, a fragment of aqua¬ 
marine in its matrix, several pieces of a beautiful graphic granite in the 


15 In I.eschenault’s paper the name, probably through a misprint, is given as 
Healt. Mr. Mallet in tracing out the locality of the tscheffkinite collected by 
Leschenault < Reo ., Geol, Surv . 9 lnd . 9 XXV (1892), 123), suggested that this was a 
mistake for Heath, and the subsequent paper by Leschenault (IX, 257) confirms 
the suggestion. To be quite certain on the point, however, I referrred to Colonel 
D. G. Pitcher, Director of Land Records and Agriculture in Gwalior, who is a 
relative of Mr. Heath ; and he has kindly informed me that Heath had a brother- 
in-law of the name of Carpenter at Salem, which agrees with Leschenault's 
statement. To Heath we are indebted for our most accurate information con¬ 
cerning the native iron-smelters of South India ( Journ . Roy. A$. Soc . 9 Vol. V j 
Mushet’s “ Papers on iron and steel ” (1840), pp, 666—672), as well as the dis¬ 
covery of corundum, chromite, aqua-marines and many other things of economic 
value and mineralogical interest. Mr. He ith also started the manufacture of 
iron and steel on a large scale in South India, and though unsuccessful, more 
through legal entanglements than otherwise, has given us our best data as to the 
richness and purity of the ores which, bear directly on the question, now under 
discussion, of reviving this industry. The fact that Leschenault received many 
specimens from Heath increases the importance of the collection now in 
Paris ; for Heath was no ordinary observer. The term "Commercial Resident M 
used by 1 eschenault was the correct title of the official whose work at Salem 
agreed in part with that of the modern " Collector.” According to C. C. Prinsep's 
** Record of Services of the E. L Company’s Civil Servants in the Madras Presi¬ 
dency from 1741 to 1858, ” we find Chas. Carpenter recorded as Commercial Resi¬ 
dent at Salem, where he died on the 4th June 1818 (p. 22), whilst J. M. Heath is 
described as Deputy Commercial Resident from 1812 to 1820, when he is recorded 
as “out of employ,** having then resigned the Civil Service for the purpose of 
undertaking his M venture ” in mining. 

»• Corundum is found in several parts of the Salem district as well as in the 
adjoining district of Coimbatore near the place ffom which Heath obtained his 
aqua-marines (Manual of Economic Geol., Ind., 2nd Bd. (Corundum)* p. 37). 

*7 per naUf 9 irt the absence of native iron, .must mean native-made iron, $.#,* 
the iron made by the native smelters then flourishing in the Salem district. 
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fissures through Which one finds the aqua-marine in a matrix which 
Leschenault believed to be an aluminous tufa 18 (VI, 344). 

About two lieues (5 miles) to the south-south-west of Salem, 
in the mountain of Kantiamale (Kanjamalai), 19 there is a mine of 
iron-sand which is collected in the ravines. It is very rich and the 
iron obtained from it produces an excellent steel, from specimens of 
which very good razor blades have been manufactured in England. 
To convert the iron into steel the native workers place small pieces 
of it, weighing about one pound, into a clay crucible ; for the cemen¬ 
tation the metal is surrounded with three-sevenths of its weight of 
the powdered, dry bark of the Cassia aurieulata , to which are 
added a few green leaves of the Asclepiasgigantea, or of the Jatro~ 
phia curcas. The crucible is then tightly sealed with clay and 
heated with wood charcoal to effect fusion 10 (VI, 344 ; IX, 255). 

After returning to Pondicherry, Leschenault started, in October 
1818, intending to visit the Western Ghats. On the way he visited the 
localities where the Carnatic corundum had been obtained. The place 

19 As Heath in the following year (1819) worked, under lease from the East 
India Company, the aqua-marine mine near Kangayam in the Coimbatore dis¬ 
trict, there is not much doubt about the origin of these specimens (see note 
No. 24). The handsome graphic granite occurring in, and abundantly around, the 
aqua-marine pit may well have attracted Leschenault's attention ; he gives a 
fuller account of the rocks after visiting the mine in the course of a subsequent 
journey (see IX, 261, 262). 

10 There can hardly be a doubt, as Mallet has pointed out (R*c„ Geol . Surv, t 
Jnd XXV, 124), that notwithstanding the bearing given (south-south-west 
instead of west-south-west) Leschenault here refers to the well-known iron-ore 
beds of Kanjamalai about 5 miles from Salem. 

00 The description of the native manufacture of steel by cementation in crucibles 
shows that the process practised in the Salem district as long ago as 1818 was 
essentially similar to that still carried on to a smalt extent in the adjoining 
Trichinopoly district, tbough$the industry appears to have disappeared from 
Salem ; in the latter district, however, pariahs still make wrought-iron by a 
direct method of smelting, and a kind of steel by decarburization of cast-iron shot 
(Imperial Inst. Handbook, No. 3 (1892), pp. I5r—22 and Ree,$ Geol. SurvInd., 
XXV, 145)- 
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whence the best material is obtained is situated on the east of 
the Cauvery river, at a place about 3 miles from the village of 
Sholasiramani (Sholasiramani, or Sholasigamani), 70 lieues (174 
miles) west-south-west of Pondicherry. Leschenauit collected 
some fine specimens of red, rose-coloured and greenish corun¬ 
dum in its matrix. The gneissose rock in which the corundum 
occurs is 10 or 12 feet below the soil ; the ground is undulated and 
forms small hillocks ; the vein in which the corundum is most abund¬ 
ant is perhaps 200 fathoms wide, and its direction is south-east- 
-—north-west 81 (IX, 256). 

With corundum reduced to a more or less fine powder and mixed 
with lac-resin, the Indian lapidaries manufacture wheels upon which 
they cut the more valuable stones (IX, 256). Leschenauit states that 
the corundum sane or wheel is composed of two parts of corundum 
powder mixed with one part of lac-resin (XI, 230, 231), his descrip¬ 
tion of the mode of manufacture agrees fairly well with the modern 
practice in India.** 

After arriving at Coimbatore at the' end of November he was 
taken ill with fever, and consequently, as soon as he was able to 
travel, returned, vid Salem to Pondicherry, without carrying out his 
intention of visiting the mountains to the west (IX, 257). 

Soon afterwards, however, he made a second journey to Coimba¬ 
tore, vid Trichinopoly, and then visited the Nilgiri hills where he 

91 This description enables us to identify the locality of the " anorthite-gneisses *• 
described in detail by Lacroix (Rec., Geol. Surv., Ind . 9 XXIV, 183), who not only 
examined Leschenault’s specimens, but also those used by Count de Bournon for 
his memoir on corundum. Besides Leschenault’s description of the position and 
the nature of the corundum occurrences near Tsholasiramani (which is evidently 
the same as Sholasiramani), his labels state the specimens were obtained 14 
lieues (34 miles) south-south-west of Salem, which is about the correct distance 
and bearing of Sholasiramani, or Sholaseraumunny, as it is spelt on the Atlas 
Sheet (No. 61). The subsequent descriptions by Newbold, Warth and Middlemiss 
serve to confirm this point (Economic Geology, Ind., 2nd Ed., pt. I, p. 39). 

99 See Manual, Economic Geology of India, and Edition, pt. I (corundum), 
P* 56 . 
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stayed 20 days and gave a brief account of the hill tribes, the Todas, 
Rotas and Badagas 99 (IX, 257, 258). 

On the return journey to Pondicherry he visited the mine from 
which aqua-marines had been obtained. The mine had been leased 
to Mr. Heath, Commercial Resident, and was situated at Pataly, 22 
lieues (53 miles) south-west of Salem. The vein in which the aqua¬ 
marines were obtained measured not more than one foot in thickness 
and was enclosed in a handsome pegmatite at about 15 feet below 
the soil, the water which abounded in the * pit made the exploitation 
a difficult matter : the aqua-marines were considered by Leschenault 
to be superior to those of Siberia. 84 

In September 1819, Leschenault started for Bengal, returned to 
Pondicherry in January 1820, and started in April of the same year 
to explore the south of the Indian Peninsula and Ceylon. 

** Although no mention seems to have been made of rocks collected on his way 
to Coimbatore and the Nilgiris, he must have met many exposures of, amongst 
others, the pyroxenc-granulites which are the most abundant rocks in the 
Nilgiri hills. It is not unlikely, too, that he must have known of the crystalline 
limestone, 6 miles south of Coimbatore, much of it being used for building 
purposes in the town. This crystalline limestone agrees in many respects with 
those described by Lacroix and is also associated with scapolitic rocks. 

In the journey from Trichinopoli to the Nilgiris, vid Coimbatore, Leschenault 
probably crossed the crystalline limestone bands near Koolitalai (io° 55'; 78° 29’) 
and passed by road through Karur (io° 57’ ; 78° 9')* Paramatti (io° 57 r s 77 0 58'), 
Vellakovll (io° 56'; 77 0 45'), and Kangayam. 

** Pa talai fCoimbatore District Man., 1887, pp. 23 and 443 )* ls about 7 miles 
north-west of Kangayam in the Coimbatore district, and between 50 and 60 miles 
south-west of Salem. The pit from which the aqua-marines are said to have been 
obtained is still pointed out; large veins of graphic pegmatite are seen to cut 
through mica schists, and many of the pegmatite fragments on an adjoining 
rubbish heap are seen to contain several well-crystallised minerals such as 
garnet, albite, etc. : the aqua-marines were probably found in such drusy cavities 
of the coarse-grained, miarolitic rock. These pegmatites cut the micaceous rocks 
in all directions, and have no known genetic relationship with the pyroxenic and 
other gneisses described by Lacroix (Rsc. t GeoL SurvInd., XXIV, 170). The 
whole area in the neighbourhood of Pattalai is geologically complicated : about 
3 miles to the south-east there are large masses of an elaeolite-syenite containing 
graphite, and associated With augite-syenite and felspar rock containing 
corundum. To the north-west there are pyroxenic and hornblendic gneisses 
associated with quarts iron-ore rocks. 
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On this journey he visited Tanjore and the town of Vallam, 
where rolled pieces of yellow brown, white and violet rock-crystal 
are found scattered through the alluvium.* 8 These are cut at 
Tanjore and more especially at Trichinopoly (IX, 262—264)* From 
Tanjore he went to Pudukattai 96 and Madura, visiting the Cotta- 
lam (Courtallum)* 7 mountains which are situated at 12 Iteues (30 miles) 
north-north-west of Cape Comorin (IX, 265). Thence be passed 

This reference by Leschenault to the aqua-marine mine at Pattalai is inter¬ 
esting because it not only gives us a clue to the locality of the pegmatites de¬ 
scribed by Lacroix, but also of the garnetiferous rock with the remarkable pegma- 
toidal coronae of hornblende said to be from “ Perindor6 '* {Rec., Gaol. Surv., Ind*» 
XXIV, 181). To visit the Pattalai mine Lescheoault probably went vid Palladam 
to Kangayam, and in order to passthrough Perindor6 (Perundurai) on his way from 
Kangayam to Salem he must have crossed the band of rock, mile south-west 
of Chennimalai, which contains the garnets with the pegmatoidal coronae of 
hornblende. [Since the above was written I have examined the specimens in 
Paris. The old label “ChinamaI6 Coromandel 99 removes the last trace of doubt 
about the locality of these interesting rocks.} As these rocks are well exposed on 
the road-side for about a quarter of a mile, and the large garnets with their 
coronae are quite conspicuous, they could hardly have escaped Leschenault's notice. 
As Perindor <5 was the next convenient halting place these rocks might have had 
their locality indicated as “ near Perindor£. M Close to the garnetiferous rocks there 
are exposed pegmatites, containing pearly-white felspars similar to those which 
Lacroix describes as having also been obtained from Perundurai (Perindor<£). 

Tanjore was then a Native State ruled over by Sarfoji who died in 183a. 
Vallam is still the head-quarters of the new British Collectorate of 3,600 square 
miles ; the cutting of rock crystal for spectacles and ornamental purposes is still 
carried on, and some of the rock-crystal, especially the colourless material, is 
brought from other districts (Pattalai near Kangayam for instance, see note 
No. 24) for the manufacture of the “ Vallam diamonds most of the raw material 
is, however, obtained from the Cuddalore (Tertiary) conglomerates (see King and 
Foote, Mem., Geol. Surv., Ind ., Vol. IV, pp, 36 and 370). 

*• Pdddkattai .is a Native State of 1,046 square miles, populated principally by 
the Kollari race and,ruled over by a Raja (Tondaman). 

87 References to the geology of the mountains in the neighbourhood of Couft- 
allum have been made by Dr. W. King {Rec , Geol . Surv., Ind* XV, 90) and Mr. 
R. Bruce Foote (Rec., Geol, Surv., Ind., XVI, 23). Courtallam itself is, however, 
much more than 30 miles north-north-west of Cape Comorin ; so Leschenault 
presumably refers to the mountains uhich stretch southwards from Courtallam 
where the Arangole pass leads across into Travancore. 
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through Tinnevelly, 88 embarking at Tuticorin at the end of July 
(IX, 266). After exploring parts of Ceylon he started in August 
1821 for Bourbon, and thence, on the 5th of February 1822, for 
France (IX, 271). 
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* 8 Madura and Tinnevelly were finally put under British rule in 1801. Lesche¬ 
nault makes no mention of specimens collected during this last journey through 
the south of India ; but he might have obtained pyroxene-granulites from several 
places in the Madura and Tinnevelly districts. 
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The SlVAMALAI SERIES of EL/EOLITE-SYENITES and 
Corundum-Syenites in the Coimratore district, 
Madras Presidency. By Thomas H. Holland, 
A.R.C.S., F.G.S., Official ing Superintendent^ Geological 
Survey of India . 


I.—INTRODUCTION. 

In his description of the corundum-bearing areas in the Salem 
and Coimbatore districts, Mr. C. S. Middlcmiss has described the 
rock of Sivamalai as a pale-grey gneiss t( composed almost wholly of 
plagioclase felspar and microcline in a granular condition ” with biotite 
or hornblende, iron-oxide and zircon (?) as accessories. This rock is 
said to be invaded by veins of a coarse, red granite, from which the 
villagers have for many years extracted considerable quantities of 
corundum, especially from diggings made near the junction of the two 
rocks . 1 

Whilst examining sections of these rocks the author de¬ 
lected the presence of graphite in some, and eheolite in all the 

1 I\ec. Gcol. Sitrv . Ind , Vo) XXIX (iUy6) } p 47. 
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specimens taken from the Sivamalai mass, and subsequent examina¬ 
tion of the area, in company with Mr. Middlemiss, resulted in the 
discovery of coarse-grained “ contemporaneous ” veins in which the 
crystals of ekeolite sometimes measured five inches across. At the 
same time it was discovered that the elasolite-syenite is accompanied 
by masses of augite-syenite—a feature characteristic of its typical 
occurrences in other parts of the world. The present occurrence of 
this interesting rock is remarkable for the constant presence in it of 
graphite and calcite, both of which are regarded as primary constitu¬ 
ents, and for the association with it of corundiferous albite-ortlioclase 
rock. 

Notwithstanding the foliation of these rocks and at first sight 
their resemblance and apparent conformity to the general crystalline 
schists of the area in which they occur, the structures they present, 
their chemical composition, petrological characters and associations 
are in agreement with the peculiar features usually presented by the 
family of elaeolite-syeniles, and with these rocks, consequently, the 
ekeolitc-bearing members of this area arc grouped. 

The so-called coarse red granite is very poor in ferromagnesian 
minerals, practically devoid of quartz, and is essentially a felspar- 
rock in which corundum sometimes occurs in quantity. 

The geological bearing of this paper is in consistent extension of 
the principles defined in a previous memoir, 1 where reasons are given 
for separating the charnockite series from the other crystalline schists, 
and raising the family to the dignity of a petrographical province. In 
the present instance we are dealing with a complex composed of 
rocks varying considerably in composition, but nevertheless believed 
to be genetically related to one another, and, in fact, to form a 
definite petrographical province, igneous in origin and geologically 
very ancient, possibly Arcluean in age. 

1 GtoU SurvInd. t Vol. XX VIII, p. ug. 
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II.— GEOLOGICAL RELATIONS AND ORIGIN. 

Sivamalai (Shivenmulla of the Atlas Sheet, No. 61 ; lat. ii°3'N., 

long. 77 0 36' E.) stands up abruptly on the dry 
Disposition of exposure:*. ‘ 

monotonous plain, three miles north-west o! 

Kangayam in the Dharapuram taluk, Coimbatore district. Looking 

across the Tirrupur-Kangayam road from the summit of Sivamalai a 

row of six or seven, small, rocky hillocks maybe seen stretching in a 

west-north-west or west by north direction as far as the village of 

Kai utapalaiyain. These small hillocks are found to be composed ot 

precisely the same rock as that which makes up the main mass of 

Sivamalai, forming in fact a scries of lenticular masses of ehcohte- 

syenite lying in the crystalline schists, which in this area have a 

general west-north-west—east-south-easi strike: of foliation. 

As is usual with such lenticular masses in the crystalline schists, 
the elreolite-sycnitc forming Sivamalai and the 

toliation. 

string of small bills show's a marked linear 
arrangement of its constituents parallel to the general foliation of the 
rocks around. This foliation of the ehvolite-syenite, though not ac¬ 
companied by definite banding, is so well marked as to be <}uite 
noticeable in hand-specimens, and as the most prevalent variety is 
comparatively fine in texture, and distinctly oven-grained for an 
ebeolite-sycnite, the rock might very well be mistaken, on casual ex¬ 
amination, for a common biotite-gneiss, as it was indeed originally 
described. 

We are here confronted at once with a phenomenon which 
constantly puzzles workers in a crystalline country, namely, the 
occurrence amongst the ordinary crystalline schists of foliated lenti¬ 
cular masses which in petrographical composition arc essentially 
similar to known cruptives. The pyroxene-granulites, pyroxonites. 
amphibolites and peridotites are amongst the most prominent rocks 
whose occurrences in this form have given rise to much controversy 
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as to nature and origin. But in the present instance we have a rock 
which has never yet been found as a normal member of the 
crystalline schists. Although foliated forms have often been de¬ 
scribed as local structural modifications of the normal rock, all pre¬ 
viously described occurrences of elseolite-syenite have invariably 
been classed with the eruptives. 

In the Sivamalai occurrence additional interest arises from the 
presence of graphite in the elscolite-syenite as a 
normal and evenly distributed constituent. 
Graphite is a well-known constituent of many members of the crys¬ 
talline schists, and has generally been regarded as the mctamorphic 
pjoduct of carbon originally derived from organic sources. Indeed, 
the presence of graphite in the crystalline schists, and its absence 
from normal igneous rocks, have led to its being adopted by some 
as part of the criteria for determining the origin of the rocks in 
which it is found. In 1896 Professor F. D. Adams, 1 in referring to 
this question in his report on the geology of a portion of the Lauren- 
tian area lying north of the Island of Montreal, said, “the presence of 
carbon in the form of graphite or any graphitic mineral, disseminated 
through a gneiss or schist, points to a sedimentary origin, as such 
substances do not occur in igneous rocks/* 

Here then we are met with a new difficulty, namely, the presence 
in one and the same rock, as primary constituents, of graphite 
which is supposed to indicate a sedimentary origin, and of ela^olite 
which is known only as a constituent of igneous rocks. It is evident, 
therefore, that vve must now revise our views as to the Origin of one 
or other of these two minerals. The nature of this change in our 
views will depend upon our conclusions as to the origin of the 
ekeolite-syenite itself. 

To commence with, it must be confessed that there is no 
direct evidence obtainable at Sivamalai as to the intrusive nature ot 


1 Annual Report, Geological Suive\ of Canada, 1896, Part J , p. 36. 
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elreolite-sycnite. The rock is foliated parallel to the direction of the 
surrounding crystalline schists, and, so far as 

Drl^in'^hJ alu'ogTot can be macIc out > iL occurs merely as lenticular 
struetlire and compos*- masses . But on the other hand, examination of 

the rocks in the field reveals many points 
wbivdi are characteristic of igneous, and especially of eruptive, masses 
of ckneolitc-syenite. For instance, the ordinary foliated, line-grained 
rock is traversed by very coarse-grained veins composed largely of 
ekeolite and felspar, and with only small quantities of the forromag- 
nesian silicates, gra ph ite and iron-ores. At their edges these coarse 
veins pass gradually into the fine-grained rock and frequently include 
“ horses” of the latter; in fact they are strictly comparable to the 
so-called contemporaneous veins so commonly found in plutonic rocks. 
Again, we frequently meet with basic fine-grained autoliths in 
which the ferromagnesian constituents are concentrated— pheno¬ 
mena also common to igneous masses. Chemical analysis shows the 
Sivamalai rock to resemble the ordinary ekeolite-syenites in com¬ 
position, and but for the graphite it would agree also in mineral com¬ 
position, with many previously described eruptive forms ; even in the 
characters of the felspars and ferromagnesian silicates the Sivamalai 
mass shows the peculiarities which serve to distinguish the remark¬ 
able family of ekeolite-syenites from the commoner plutonic rocks. 
Culcite occurs well distributed through the rock, apparently as a pri¬ 
mary constituent similar to that in the ekeolite-syenite of Alnd, 
Sweden, and of Hastings county, Ontario. Finally, the Sivamalai 
rock, like most elseolite-sycnites, is associated with an augite-syenite, 
which resembles Brdgger's laurvikitc in containing olivine and 
zircon, as in the well-known occurrences of South Norway. 

Against the presence of graphite we have, therefore, a large 
number of points of agreement between the 

significance of foliation. . . 

Sivamalai mass and the usual type of eruptive 
eh'eolite-syenite, and as for the gneissose structure, if not a distinctly 
secondary character, it is at most the result of an accident attending 
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consolidation- With the very large number of instances now known 
of foliation and even banding, of igneous rocks, no one probably 
would consider this structure antagonistic to the evidences which 
point to the eruptive origin of a rock. But when definite intrusion, 
which is the main point of evidence, is wanting, and when a rock- 
mass appears amongst the crystalline schists with conformable 
foliation, it is only natural that a conclusion in favour of its igneous 
origin should be more than ordinarily criticised* And in the present 
instance the presence of graphite, as an evenly disseminated con¬ 
stituent, would naturally be regarded as a feature which corroborates 
the evidence of the foliated structure and geological relations of the 
rock in pointing to its membership with the crystalline schists. 

With regard to the graphite we are not, as is the case with 
the foliation structure, supplied with instances 

Significance of graphite. . ... 

of its occurrence in unequivocal igneous rocks. 

At the same time graphite has been found more than once under 
circumstances, as for instance in some pegmatites, where its presence 
could hardly be explained by metamorphism. The ultimate origin 
of the graphite is, of course, not the point under discussion ; but its 
occurrence in pig-iron and the Greenland iron-basalt shows that it 
can be crystallized after simple fusion. In the case of the graphite 
occurring in the pegmatites the crystals are moulded around by 
quartz, which shows that it is not a product of sublimation, but is 
n constituent older at least than the quartz. Similar evidence show's 
that it is not a sublimated product in the Sivamalai elaeolite-syenite : 
it is older than the felspar and is not found merely in the c oarse 
veins, but scattered through the fine-grained rock, in the same way 
as it is generally found in crystalline limestones. The question 
of its origin, therefore, is confined to the tw r o remaining explana¬ 
tions, namely, crystallization from fusion or metamorphism of organic 
carbon. 

Luzi 1 reserves the name graphite lor the variety which shows the 

1 K erudite d. deutsch. client. Gcs ., XXIV, 4085—4005, l8yl ; XXV, 214—217, 
i8u? ; XXVI, Sqo— 805, and 1412 —1414, 1893. 
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phenomenon of u sprouting ” on heating after treatment with fuming 
nitric acid, whilst he distinguishes the variety which does not 
u sprout ” as graphitite. According to Moissan 1 the former variety 
is produced by crystallization from fusion, whilst the non-sprouting 
graphititc is formed by the metamorphism of amorphous carbon at 
high temperatures. It is not known to what extent this generaliza¬ 
tion may be extended, for the precise mode of origin of many of the 
graphites examined by Luzi must be a matter of doubt. Moissan's 
conclusion is satisfactory as far as the Sivamalai el.eolitc-syenite is 
concerned, for its graphite u sprouts M most distinctly. But I also 
find this property to be displayed by the graphite of the crystalline 
limestone of Sagyin in Burma, though I see no theoretical reason for 
objecting to the suggestion that this limestone has been in a state 
akin to fusion. Calcite is evidently a primary mineral in this elreolite- 
syenite and appears as such in other occurrences of this essentially 
igneous rock. 

The balance of evidence is most distinctly in favour of consider- 
Balance <,r evidence as in g t,le Sivamalai elarolitc-syenite to be eruptive 
toor'uin. in immediate origin: it presents the features 

generally displayed by plutonic masses, as well as the peculiar 
characters of the occurrences of eUcolite-syenites which are known to 
be eruptive. Judged by the test of chemical composition, which 
Rosenbusch 8 has suggested as a means for distinguishing gneisses of 
eruptive from gneisses of sedimentary origin, there should be no 
hesitation in classing this rock with the chemically similar eruptive 
eheolitc-syenites; no sedimentary rock has ever been found with 
such an abundance of alkalies as the Sivamalai rock shows. If 
an eruptive origin then be ascribed to this rock, the presence of 
graphite as a constant primary constituent adds another variety to 
the remarkable group of ehcolite-syeniles, of which almost every 

1 Comptcs Rcndits , CXXt, 538—540 and 5J.0—>54.2, 1895. 

? Zur Aullassung tier chemischen Nalur des Grundgebirgcs. Tsrhernii ** s 
min . nnd petr. Mitthcil., Volume XI T (1891), p. 49, 
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separate occurrence presents a peculiarity of its own. The whole 
complex—elreolite-syenite in all its varieties, augite-syenite 
(laurvikite), corundiferous felspar-rock (corundum-syenite), and pro¬ 
bably acid pegmatites with beryl-—are regarded as the products of 
the differentiation of highly alkaline and aluminous magma, intruded 
into the crystalline schists at a period unknown, but in all probability 
geologically very ancient. 


8 
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III*—PETROLOGICAL CHARACTERS. 

The following are the principal types of rocks found associated 
with one another in the neighbourhood of Sivamalai; — 
i. Elaeolite-syenite, consisting of— 

(a) An even-grained, foliated, grey variety which is the 
prevalent form and contains graphite, biotite and 
magnetite, as the dark constituents. The felspar 
is chiefly micropcrthitc. 

(I/) Contemporaneous veins of a coarse-grained variety, 
consisting more largely of elasolite and micro- 
perthite, and cutting through (r/) # 

(r) A granulitic form devoid of graphite, but containing 
a large proportion of opaque iron-ores with biotite. 
The felspars are microcline and plagioclase. 

(< 1 ) A variety containing hornblende and calcite, but 
devoid of graphite and magnetite. 

(c) Basic “ Schlicren ” with barkcvikitic hornblende and 
caleite. 

2 Augite-syenite. 

3. Felspar-rock with corundum and other accessories. 

It is very probable indeed that this list does not exhaust the 
catalogue of associated rocks near Sivamalai ; amongst the ehvolite- 
syenites alone there are probably more varieties, as we were com¬ 
pelled to limit the field work to a few days only, and new phases 
of the rock turned up on nearly e\ery day. Such variations within a 
limited area are, however, quite consistent with the usual experience 
amongst the elurolite-sycnite family. 

I. — E laeolite-syenite* 

1 (#). Foliated eteeolite-syenite. 

In Sivamalai and the small hillocks which are aligned to the 

( 9 ) 
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west-north-west of it the prevalent form of ekcolitc-syenitc 
weathers into tors of pale yellowish-brown blocks. The superficial 
removal of the easily decomposed elneolite has resulted in the forma¬ 
tion of pitted surfaces, which form a characteristic feature in the 
weathering of these rocks. The discolouration produced by atmos¬ 
pheric agents is found to be absolutely superficial, a new fracture of 
even small stones showing the grey colour of the fresh rock. The 
rock is remarkably even in grain, with crystals measuring up to 2 or 
3 mm. in diameter. The foliation is always apparent even in hand- 
specimens, but is due merely to a linear arrangement of the con¬ 
stituents, especially of the noticeably inequiaxed crystals like the 
biotite and graphite. With a lens it is easy to distinguish the grey 
felspar from the oily-yellow claeolite grains, and the graphite, though 
never in large quantities in this variety, can be distinguished from 
the biotite, and may be removed by a needle for special examination 
(Specimens of the rock, No. 11,460). 

The .average specific gravity of the roc k is 2'593. 

Kxccpting the graphite, which occurs in little six-sided plates, 
and possibly the opaque iron-ores, it is impossible under the micro¬ 
scope to decide the relative ages of the constituent minerals : in 
common with most of the rocks which form these curious lenses in 
the crystalline schists, the prevalent type of elreolite-syenitn in 
Sivamalai is granulitic in structure, and the crystals have so inter¬ 
fered with one another that none of them can be said to show idio- 
morpliic outlines. There is occasionally a sign of h/pidiomorphic 
structure, but generally the crystals are panidiomorplnc. 

The chief constituents are ekeolitc and felspar with biotite 
as the principal, generally the only, ferromagnesian silicate, graphite 
and opaque iron-ores. These are the usual constituents of the most 
prevalent grey gneissose form on Sivamalai, but in some sections 
there occur zircon, calcite and, very rarely, hornblende (Cf. 1 c and 
Mi). Generally the biotite distinctly exceeds the graphite in quantity. 

The el oolite crystals always show numerous fracture cracks 
( 10 ) 
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along which highly double-refracting decomposition-products have 
in some cases been formed ; but otherwise they are perfectly clear, 
colourless and remarkably fresh. The fracture cracks are apparently 
determined by stresses on the rock, for they often extend across 
adjoining felspar-crystals. The ekrolite crystals have been identified 
by their low double refraction, and in thick sections by the negative 
character of the uniaxial figure. They are easily decomposed by hy¬ 
drochloric acid with the formation of a siliceous jelly which absorbs 
carmine staining. On evaporation the soluble portion yields cubes 
of the alkaline chlorides (for chemical composition, see p. 12). 

The Jclspar is light-grey in colour, and in thin section shows 
the peculiar <£ moonstone M effect due to a cryptoperthitic structure. 
Some of it is a definite plagioclase showing lamellar twinning, but 
by far the larger quantity of felspar in the prevalent grey type of 
this syenite is orthoclase or anorthoclasc with a microperthitic or 
cryptoperthitic structure. Microcline is unusual, but its structure 
is often badly imitated by presumably an intergrowth, which between 
crossed Nicols gives the felspars the structure of a stretched and dis¬ 
torted mesh. The threads of the mesh present a red of the 
first order, whilst the interspaces polarize with yellow of the same 
order. Sometimes these two constituents of the crystal extinguish 
almost simultaneously, and from this they may vary up to 9 0 between 
their positions of extinction. The crystals occasionally show slight 
kaolin ization. 

The biotite is noticeable for the almost complete absorption of 
the rnys vibrating parallel to the cleavage, and for the olive-green 
to yellow-green colour of the rays vibrating at right angles to this 
direction. In convergent polarized light the flakes give the usual 
figure, indicating a very narrow optic axial angle and negative 
character of double refraction. 

The iron-ores show their crystal outlines in section, and their 
clean edges, as well as shapes, serve to distinguish them from the 
opaque graphite on the same section. The granules separated bum 

( »* ) 
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the crushed rock are highly magnetic, but give also reactions for 
titanium when tested chemically. 

The graphite, separated by means of Sonstadl's solution from 
a weighed sample of the crushed rock, was found, after thorough 
cleansing with hydrofluoric acid, to amount to 0*58 per cent., which 
in so light a mineral occurring in thin plates is as much as might 
be expected from the show it makes in hand-specimens. Its low 
specific gravity (large flakes from the coarse veins gave a sp. gr. 
of 2*25) is sufficient to distinguish it from molybdenite for which it 
might excusably be mistaken in the rock, and which, according to 
our previous ideas, might with greater likelihood be expected in this 
association. The special tests applied confirm the determination 
of the specific gravity and leave no doubt as to the identity of the 
mineral. 

Although much more abundant in the felspar-rock associated with 
the ekeolite-syenite, zircons are sometimes found in the same section 
as elaeolilc. Treatment of the crushed rock with dilute acid invari¬ 
ably gives rise to noticeable effervescence, due to the calcite which 
is seen occasionally as small granular crystals in sections of the 
rock. 


Chemical composition of the Hlaeolite-syenite. 

For the purposes of chemical analysis, a large specimen of the 
prevalent type—the grey, even-grained rock^of Sivamalai—-was 
selected (No. 11,460). The specific gravity of the specimen was 
2*593* The graphite was separated from the crushed rock by 
means of Sonstadt’s solution, washed, and, after treatment with 
hydrofluoric acid to remove all silicates still adhering to the scales, 
dried and weighed. Although the layer of scales made a good 
“show" when floating on the Sonstadt’s solution, the graphite 
amounted when weighed to 0*58 per cent, only of the rock taken. 
The other constituents of the rock have been determined by my 
( 12 ) 
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colleague Dr. T. L. Walker, in the ordinary way, with the following 
results : — 

Chemical Analysis of Rock No, 11,460. 


Silica . . . . . . 55 6S 

Alumina ....... 23*81 

Ferric oxide (calculated as Fe d O J • . 4 84 

lame .. .....i 6 q 

M agnosia ... ... 0*65 

Potash . . . . . . .5*16 

Soda .... ... 9* 23 

Graphite ....... 0*58 

Ignition ....... 0*34 


ioi*i)8 

The results of this analysis agree with those of the ordinary 
eheolitc-syenitfes in the high percentage of alumina, very small 
quantity of lime and magnesia and high proportion of alkalies 
(*439 P er cent.). The silica percentage in the elaeolite-syenites 
usually ranges between about 50 and 56 ; a slightly lower result than 
55*08 would have been obtained in this case if the separation of the 
titanic acid had been accomplished ; it can only be present, how¬ 
ever, in ve.'y small quantities. Except for the graphite, then, the 
Sivamalai rock shows no noteworthy divergences from the chemical 
composition of the ordinary claiolite-syenites. 

Locwinson-Lessing’s scheme 1 brings out this relationship to 
known ekEolite-syenites very clearly. 

Reducing the total to 100 and calculating the molecular ratios 
for the oxides, we obtain for the Sivamalai rock 


Si 0 4 

Al a O n 

Fe,C>, 






0*910 

0*227 

0*020 

* 0*247 

FeO 






0*020 ~ 

1 

CaO 






0*029 ! 

► 0065 

MgO 

. 





0*010 J 

K,0 






0054 1 

* 0*200 

Na,Q 





. 

014b j 


1 F. I.oevvinson-I.essing, •* Studicn fiber die KrupOvgestcine,” C- R., Vllth 
C«>ngt&> G60I. Internal, St. Petersburg, 1897, pt. 3, 194. 
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The molecules of bases are thus 55*6 per cent, of those of silica* 
and the acidity co-efficient (a) = 1*81, whilst the ratio of the alkalies 
to other bases is 3 : 1. 

Loewinson-Lessing gives for 12 ekeolite-syenites : — 


SiO a 

ai 3 o 8 

Ke a O, 

FcO 

CaO 

M-O 

K..O 

Na ,0 


0-928 
0-214 
o*oi 7 
0*020 
o 031 
0-0 I 2 
0-064 
0141 



0*268 


Molecules of bases amount to 54 per cent, of the silica; acidity 
co-effieiefit (a) = 1*91 ; ratio of alkalies to protoxides is 3*2 : 1. 

By determining the proportion of the rock soluble in hydro¬ 
chloric acid, the approximate proportion which the clFcolite be ars to 
the other constituents has been calculated. The powder was treated 
with hydrochloric acid, and the liquid evaporated to dryness in order 
to reduce the gelatinous silicic acid to insoluble silica. The soluble 
salts were then removed in the ordinary way; the residue so obtained 
was composed of the insoluble constituents of the rock, plus the 
silica of the decomposed elmolite, and amounted to 77*4 per cent, 
of the rock taken. As the only two minerals in the rock appreci¬ 
ably soluble in hydrochloric acid are the elaeolite and the magnetite, 
the iron in the solution must have been practically all derived from 
the magnetite. Deducting the iron, which amounted to 3*63 per 
cent, (calculated as Fe ;5 0 4 ), from the dissolved materials, the 
remainder, 18-97, must be due to the alumina and alkalies of the 
elaeolite. Knowing from the separate analysis of the ekeolite that 
its bases constitute 56 per cent, of the mineral, iS‘97 P er cent. of 
bases would be equivalent to nearly 34 per cent, of the mineral in 
the rock. These estimates, 34 per cent, of elaeolite and 3*63 per 
cent, of magnetite* are probably close approximations to the com¬ 
position of the ordinary grey form of elreolite-syenite in Sivamalai. 
The felspars are too variable in their composition to permit of the 
( x 4 ) 
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safe application of the data obtained by the analysis of the large 
crystals of microperthite in the coarse-grained veins. Hut even by 
assuming that the microperthite lias a constant composition through¬ 
out, a calculation based on its potash gives a result which is not 
far removed from an estimate made by microscopic examination of 
sections. Deducting, for instance, the amount of potash from 
the rock analysis due to 34 per cent, of elaeolite, we have 
5*16 — 1*88 — 3*28 due to the microperthite, which would contain 
nearly all the remaining potash of the rock. Assuming the analysed 
felspar to be the average t}'pe of microperthite in the rock, this 
amount of potash would indicate 3 28 x 100-7- 5*86 = 56 per cent, 
microperthite. As there is always a certain amount of ordinary 
plagioclase in the rock, the soda and lime determinations cannot be 
used to check this result ; the total given for soda and lime, how ever, 
exceeds that which would be contained in this amount of micro¬ 
perthite, which is consistent with the fact that a small quantity of 
plagioclase is known to replace some of the microperthite amongst 
the felspars. 

The estimates thus obtained for the mineral composition of 
the ordinary, medium-grained, grey form of ela^olite-syenite are as 


follows :— 

Elacolite . • 







Per cent. 

• 34 

Microperthite • 

. 

. 

t 

• 

• 

. 

- 56 

Magnetite « 

• 

. 

. 

• 

• 

• 

3*6 


Other constituents, biotite, plagioclase, graphite, etc. • 6 4 

100*0 

So far as can be judged by microscopic examination of sections, 
these results are not far removed from the truth ; so the remarks 
made below as to variations in the mineral proportions of the five 
separate varieties may be taken to apply to departures from this 
estimated composition of the ordinary and most common variety in 
Sivamalai, 
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i (£), Contemporaneous Veins. 

h l c vo lite-sycn it e - peg mat ite . 

The pre\alent, gneissose, grey variety, darkened by a com¬ 
parative abundance of biotite, graphite and iron-ores, is cut through 
by lighter-coloured, coarse-grained veins composed principally of 
large crystals of oily-yellow or pink elaeolite and grey microperthite, 
with occasional flakes of biotite and graphite or lumps of iron-ore. 
These vary from merely loc\l modifications of the fine-grained 
variety to definite veins two or three feet wide ; but in all cases at 
the edges of the veins the crystals interlock across the border, 
showing a rapid, though not sudden, passage into the commoner 
type of the rock. Patches of the fine-grained rock are found as 
autoliths in the coarse-grained veins, and show too an ill-defined 
junction with the coarse material in which they lie. 

The relation which these coarse-grained veins bear to the 
finer-grained claeolite-syenite which they cut is precisely the same 
as that existing between some acid pegmatites and the liner-grained 
granites which they traverse. Such veins, distinguished by the 
older geologists as “contemporaneous veins/* were thought to 
belong to the same general period of eruption as the fine-grained rock 
which they cut, though naturally there must have been a succession 
in time between the formation and actual consolidation of the two. 
Reyer 1 would regard these veins as a special kind of Schlierenga nge 
distinguished under the name Secrct-Gange or Sccrct-I 3 lattcr , on 
account of the supposition that they arc formed by the exudation 
into local rifts of the mother-liquor from the partially solidified 
rock-mass. Charpentier, when writing of the Pyrenean granite in 
1823, suggestively described these veins as the “ after-births” of the 
granite, whilst Carne referred to the similar phenomena in Cornwall as 
«« contemporaneous veins,” distinguishing them from the u true veins,” 
which were either products of a distinct and subsequent eruption, 

1 Theorctischc ti cologic, iSSS> p. 101. 
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or the mineral lodes which filled-in subsequent dislocations affect- 
ing the granite and the neighbouring rocks alike. Charpentier’s 
expression conveys most perfectly the idea which presents itself 
to geologists who have studied these phenomena, especially in 
granites where they are so common, whilst Game’s term, both on 
account of its economic bearing and its scientific expressiveness, has 
obtained a wide usage with English writers. As a means then 
for expressing a genetic relationship between these veins and the 
rocks which they cut, I would prefer to stick to the time-honoured 
term "contemporaneous veins, 0 notwithstanding recent assumptions 
that it is a misuse of terms and contradictory. 1 The value of a 
term lies in the meaning it conveys, and the meaning of this term 
is precisely the same to-day as when Carne first used it to distinguish 
veins genetically related to the granite from those which are totally 
distinct and subsequent in origin. 2 3 

The basic secretions, which present the appearance of in- 
elusions in, and the contemporaneous veins, which cut through, the 
predominating form in a great rock-mass represent opposite ex¬ 
tremes of the process of differentiation in the original magma, or 
more probably of segregation during the process of consolidation. 
In the case of the granites the contemporaneous veins form the 

1 Trans. Roy. Irish Academy, XXX (1S94), 477 ; Quart. Journ. Gcol. Soc ^ 

LI I i (1897 )> 419* 

3 Carne. “ On the relative ages of the veins of Cornwall.*’ Trans . Roy. Geol. 
Soc. 0/ Cornwall , Vol. II (1822), page 49. I am unable to say who first used the 
term “contemporaneous veins.*’ Dr. John Davy in 1S18 (Ibid., Vol. I, pp, 
20, 26) referred to quartz veins traversing the granite of Forth Just as belonging 
“ to that class of veins commonly considered contemporaneous ’* Those which 
were formerly called “ contemporaneous vein -5 ” were in 1834 (Boase, Primary 
Geology,** p. 355) known as veins of segregation, a term introduced by Professor 
Sedgwick at the suggestion of Whewell “to express that they have been formed 
by a separation of parts during the gradual passage of the mineral masses 
into a solid state.*’ This is the sense also in which the term “ segregation ’* is used 
by Professor H. Louis i n the second edition of Phillips* “Ore deposits** (1890)* 
p. 11, foot-note. 
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most acid phase, being the consolidation product of the more silice¬ 
ous mother-liquor ; in this elaeolite-syenite the processes of differ¬ 
entiation have tended to a concentration of the alkalies, and so the 
contemporaneous veins now under consideration represent the 
highly alkaline mother-liquor, containing not less than 16 percent, 
of soda and potash- 

The weathered surfaces of these coarse veins in the: elaeolite- 
syenite very strikingly show the difference between the ekeolite and 
the felspar in their resistance to the action of the atmosphere : the 
surfaces of the former are depressed, often quite a quarter of an 
inch below the latter, and the decomposition products which fill 
in cracks in the ekeolite stand out like a network of minute strings. 
Rounded boulders of pure ekeolite weighing 2 to 4 lbs. are frequently 
found lying in the debris at the foot of the hills. 

Besides the ekeolite, microperthite, biotite, graphite and iron- 
ores, a crystal of white mica was found in one of these coarse veins ; 
it was hexagonal in shape, measured half an inch across the basal 
plane, and showed the wide angle and correct position of the optic 
axial plane for muscovite . This was the only specimen of muscovite 
found in these rocks, but the rarity of this mineral in the elsoolile- 
syenites makes it worthy of record. 

The large size of the crystals of chvjlite facilitates the ex¬ 
amination of their properties. The mineral shows a very imperfect 
basal cleavage which, however, is sufficiently pronounced to obtain 
flakes showing the negative character of the uniaxial figure* in con¬ 
vergent polarized light. In the small hills tying west-north-west of 
Sivamalai the elaeolite is of a yellowish-brown colour ; but in Siva- 
malai itself it generally has a pink tinge. The differences in chemical 
composition between these two varieties has not been tested, but to 
all other tests they present similar reactions. 

The specific gravity is 2*62, all determinations being in very 
close agreement, which might be expected from the freshness of the 
material. 

( 18 ) 
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Chemical analysis of the yellow variety of elaeolite gave the 


following results : — 

Silica •»••••• 4-3 35 

Alumina ....... 34*32 

Ferric oxide ...... ro? 

Lime . . . . . . .0*82 

Potash . . . . . . - 5*52 

Soda . . • . . . . 14*02 

Loss on ignition . , . . * f >‘ 7 S 

100*4 > 


Neglecting the iron-oxide, which is probably present as an im¬ 
purity though in larger quantity than one would expect from the 
microscopic appearance of the mineral, this analysis indicates a 
formula of (NaK) 2 0 A 1 2 0 , 2 SiO. ? with a molecular ratio of K ;? 0 : 
Na.,<_)= i : 5 - The lime and iron have not been considered in cal¬ 
culating the formula, although it is of course possible that they 
have in part replaced some of the protoxides and sesquioxides, as 
the silica found by analysis is slightly higher than would be given 
by the above formula which takes into consideration only the soda, 
potash, alumina and silica for the molecular ratios, RO : R^O, : RO,>. 

The l ight-grey felspar , which is associated as large crystals 
with the el,'oolite in these contemporaneous veins, was found to have 
an average specific gravity of -5*594. A chemical analysis made by 
n y colleague, Dr. T. L. Walker, gave the following results :— 


Silica 

. 

. 



0 .T 7 O 

Alumina . 

. 

. 



22-63 

Ferric oxide 

• 




°*43 

Lime 





t ‘34 

Magnesia 

. 

* 



049 

Strontia 

. 

. 



. (‘9 trace 

Potash 

. 

. 



. 5 80 

Soda 

. 

• 



. 602 

Loss on ignition 

' 

' 



0*09 

101 *56 
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This analysis shows a mixture of potash, soda and lime fclspais 
in about the ratio of 5 Orthoclase : S Albite : 2 Anortliite, a mixture 
which w ould give, theoretically, the following analysis :— 


Silica 

. 

. 




65-22 

Alumina • 

. 

. 




. 20*50 

Lime 

. 





i*4S 

Potash 

. 

, 




6 23 

Soda 

. 





6*57 


100*00 


The chemical composition of the felspar agrees with the variety 
so common in the chxolitc-sycnite family which Rosenbusch has 
proposed to call anorlhoclase. But the microscopic sections give 
the characters of microperthite; the principal mass of the mineral 
being monoclinic in its optical behaviour, whilst the long spindle- 
shaped inclusions show highly inc lined extinctions on the clino- 
pinacoidal sections, with narrow extinction angles on basal sections. 
The soda and lime are, however, higher than would be expected, 
unless the soda is accounted for on the supposition that the mono- 
clinic felspar is the soda-orthoclase which Brdgger suggests is merely 
a sub-microscopic intergrowth of orthoclase and albite (cryptoper- 
thite). 1 The microscope shows that the grey felspar is almost en¬ 
tirely mieroporlhitic in its structure. In one of the orthopinacoidal 
sections of this felspar there were found a series of minute opaque 
inclusions of a black mineral forming ragged laths, four or five times 
as long as broad, and apparently formed by an aggregation of octa¬ 
hedral crystals in parallel grouping, with the long axis of the lath or 
group of crystals lying in the elinodome. Each black inclusion is 
surrounded by a zone showing slightly higher double refraction than 

* Dr. Walker thinks it unwise lo base too severe a criticism of the felspar on this 
analysis, as the chemicals used were by no means above reproach. 1 he 
microscopic evidence may, therefore, be considered more reliable till a fresh 
analysis can bo made. 
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the ordinary felspar. When the Nicols are arranged parallel to the 
vertical and orthodiagonal axes of the felspar, that is when extinction 
occurs, these zones around the black inclusions show a black cross 



Fig. r. — O/uitjn c 1 m lu^ious with polar is/ng *' court ’* in am ruperth tie. 

(A 1 agni fied by joO diameter s.) 

rbstoited by strain; when the Nicols are turned to the right 10—1 2", 
the uppci right-hand and lower left-hand sectors of the zone extin¬ 
guish. Similarly when the Nicols are turned 10—12“ to the left 
the upper left-hand and lower right-hand sectors became dark ; 
imperfect lamellar twinning is at the same time shown by the oppo¬ 
site polarising sectors. The basal cleavage-cracks which cross the 
orthoclase stop short at the edges of these zones around the opaque 
inclusions. The phenomena are too regular and too clearly defined 
for accidental strain phenomena, and are probably the result of the 
development of some other felspar around each opaque inclusion. 
These inclusions are near the position of the minute interpo utions 
which characterise the schillerized variety niurchisonite. Some ot 
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the felspar-crystals are almost carmine-red to the naked eye. This 
is found to be due to innumerable platy, orange-coloured inclusions 
which, however, are not surrouuded by the peculiar polarizing zone 
described above. 

A feature worth note in this coarse form of the elaeolite-syenite 
is the frequent occurrence of a thin film of plagioclase between the 
ebeolite and the orthoclase (microperthite) crystals. This narrow 
strip of plagioclase is very varied in thickness, but shows crystallo¬ 
graphic parallelism often for very long distances, and a strip at the edge 
of a mieroperthitic c rystal may even be crystall ographically parallel 
to a zone surrounding an included lump of ela:oIite (see fig, 2). 



Ftp’. 2.——Layer of albite separating elceolite from microperthite . (M agniJicU 
by 25 diameters> PJicols crossed ) 

The lamellar twinning in these plagioclase strips is very sharply 
defined and shows a maximum angle of about 20° between the 
positions of extinction in alternate lamella:'. These strips of 
plagioclase are, in their disposition, comparable to the well-known 
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“reaction rims J ’ which are so often found separating olivine and 
plagioclase in the olivine-norites. In the present instance, however, 
the reaction borders are more irregular and consist of one mineral 
only, which, nevertheless, is probably the result of the orthoclase 
having stolen all the potash from its immediate borderland and 
having left a i( crystal-court 39 residue which has consolidated as 
pure plagioclase. These strips of plagioclase, though very common, 
are by no means constantly found separating the eheolite and ortho- 
clase crystals. They are more constantly seen, for instance, when 
orthopinacoidal sections of the orthoclase adjoin elaeolite crystals, 
and are often not discoverable when the orthoclase section shows its 
microperthitic structure. But this of course may be due to twinning 
of the plagioclase strips according to the albite law, in which case 
such sections would not always show the lamellar twinning. 

The coloured minerals, which occur in relatievly small quantities 
in the contemporaneous veins, do not differ essentially from those 
which occur more abundantly in the fine-grained, grey rock—large 
flakes of graphite, dark-green biotite and lumps of magnetic iron- 
ore being the usual accessories. 

The lumps of the common fine-grained type occasionally found 
in the contemporaneous veins are merely pieces of the* ordinary rock, 
separated from the general mass and caught in the mother-liquor 
which formed these coarse-grained veins. If the contemporaneous 
veins were regarded as subsequent and distinct intrusions of a 
dillerent composition, these “ horses ” of fine-grained rock would be 
regarded as xenoliths ; but it seems unnecessary to regard them as 
“ foreigners ” when it is so very evident that the coarse and the fine¬ 
grained ela'olitc-syenites are derived from the same magma and 
represent merely two phases in the general consolidation of one great 
eruptive mass. They are consequently regarded as tru*' autoliths. 

At the summit of Sivamalai another form of the rock occurs as 
veins. These consist principally of granular grey microperthite and 
pink eheolite, but also with crystals of the biotite, often the green 
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form, graphite and zircon. The felspar and graphite show a ten¬ 
dency to concentration along certain lines to the exclusion of the 
daeolite ; these are coarser in grain than the portions in which the 
c-laiolite is concentrated. Tlie pink ekeolite often shows the com¬ 
mencement of alteration, with the production of hydrated products ; 
but the change is quite insignificant and probably only superficial. 


X (c). Variety containing microcline and plagioclase, but without 

graphite. 

This- type is based on specimens collected by Mr. Middlcmiss 
in 1895 from the western extension of the Sivamalai range (No. 
IO >3^5)* The principal points in which it differs from t(a) are, first, 
the absence of graphite, and, second, the presence of microcline asso¬ 
ciated and often intergrown with a well twinned plagioclase. The 
opaque iron-ores, which are chiefly titaniferous magnetite, are also 
relatively more abundant than in the other types. The microper- 
thite so characteristic of 1 (a) and 1 (b) occurs in very small quantities 
only and is always of a coarser type, the spindle-shaped inclusions 
being easily distinguished with the low power. 

The plagioclase is remarkably fresh and shows very sharply 
defined twin-lamellae. The maximum angle between the positions of 
extinction in the albite lamella; is 20°, which would be true for either 
albile or andesinc, but in a rock too fine-grained for the isolation 
of the constituents the species cannot be stated with certainty. 
Albite would, however, be more consistent with this association, 
and has been found presenting similar characters in other occurren¬ 
ces of elaeolite-syenites, and it lias been identified in the associated 
felspar-rocks. Rosenbusch mentions that albite sometimes accom¬ 
panies older, well corroded crystals of microcline-perthite, and some¬ 
times forms narrow borders around the latter mineral. 1 

1 Mikroskop. Phys. dcr mass. Gest. (1896), p. 151. 
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The plagioclase in this rock agrees in presenting these charac¬ 
ters, and it resembles very closely that which forms the narrow zones 
separating the elreolite from the microperthite in the coarse-grained 
veins (p. 22). Until its characters can be worked out more fully, 
therefore, this mineral may be referred to albite. 

The relations of the white minerals in this rock are of a most 


Oscillations in the order inregular kind - Rounded lumps of elieolite are 
of crystallization. found in both albite and microcline. Irregular 

shreds of albite are often found scattered through mic rocline, having 
pn optical parallelism with one another as well as with an adjoining 
large, well-twinned albite crystal. On the other hand, isolated lumps 
of microcline, crystallographically parallel to an adjacent large 
crystal, are found lying in the albite lamellae. And yet there is no 
definite granophyric structure*, nor is there any approach to poikilitic 
structure. 'The rock may, however, have possessed the former 
structure and may have since become granulated by disturbance 
during, or by crushing after, consolidation. The very imperfect local 
approaches to granophyric intergrowth lend colour to this view, 
which is supported by the crystallographic parallelism so frequently 
observed in the two mutually entangled felspars. The fact that the 
elaeolite crystals, occurring as merely isolated rounded lumps in 
both felspars, never show any trace of crystal outline would suggest 
a corrosion and trespass by the felspar ; in fact the structures in this 
rock suggest altogether an imitation of the processes which gave 
rise to the narrow bands of albite seen so frequently to separate the 
elaeolite from the potash-felspar crystals in the coarse contempo¬ 
raneous veins. There has been corrosion of some sort, but the evi- 
dc nee is not sufficiently abundant to be conclusive as to the direction 
in whic h the changes have taken place. This sort of contradictory 
evidence as to the order of succession amongst the constituents 
seems to be quite characteristic of some members of the crystalline 
schists. The pyroxene-granulites, for example, are especially prone 
tp inconsistencies in the order of crystallization of their minerals. 
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An unaltered eruptive rock, on the other hand, usually shows a fixed 
order of succession amongst its constituents. Exactly why there 
should be this difference between simple cruptives and the old 
crystalline rocks has not been explained ; but the evidence of these 
ela?olite-syenites and of the pyroxenc-granulites in South India 
tends, in my opinion, to show that the contradictions and apparent 
oscillations in the order of crystallization are due to disturbances 
during consolidation, just as, according to Professor Judd, tin; ophitic 
intergrowths of augite and plagioclase give rise to a granulitic struc¬ 
ture when the basic rocks are moved during the process of crystalli¬ 
zation- 


I (//). Variety containing hornblende and calcite, but without 

graphite. 

This type contrasts with those described above in the follow- 
ing points :— 

(1) There is almost a complete absence of opaque iron-ores, 

which in the varieties described above are much more 
abundant than is usually the case with the ekeolite- 
syenites. 

(2) Biotite occurs only in very small quantity, being replaced 

by a barkevikitic hornblende, which is gathered into 
granular groups measuring half an inch or more across, 
and giving the rock a mottled appearance in hand-speci¬ 
men. 

(3) Calcite is present in granular crystals, which are more 

particularly abundant within the dark hornblendic: patches, 
although isolated crystals occur also in the felspathic 
groundmass. 

(4) Elseolite is much less abundant than in the grey roc k 

(1/7, b and c). It occurs in small crystals which tend to 
aggregate, like the calcite, within the hornblendic areas. 
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The smaller size and lesser quantity of the ckeolite are 
noticeable on the weathered surfaces of this rock, very 
few of the small pits being detected. 

This rock forms large masses on the western face of Siva- 
malai ; but its precise relations to the other rocks could not be made 
out. the dark hornblendic pitches are too evenly distributed to 
suggest a mixing of two types, though it is not unlikely that this is a 
stage in the aggregation of the hornblendic constituents, which in 
other parts of the hill form large, black lenses (ie). Uikc all the 
other rocks of Sivamalai this variety is roughly foliated. 

1 have more than once had occasion to refer to the peculiar 
tendency which granulitic rocks of this kind show towards an aggre¬ 
gation of constituents into groups of like kind. It is quite a com¬ 
mon feature of the charnockite series, especially the intermediate 
varieties, 1 and is due in my opinion to movement of the magma 
during the process of consolidation, whereby the crystallizations 
around definite centres are disturbed, and what would have been a 
crystal of large size under quiet conditions is converted into an 
nggiegate o r minute granules. For this structure Loewinson-Les- 
sing has recently proposed the name glomero-plasmatic structure as 
an analogue of Judd's glomero-porphyritic structure. 3 The structure 
is illustrated in Fig. 3, which represents the natural size of a piece 

1 Mem. G<‘i>L S/trv. Iu,l . 3 XXVIII, pp. 152, 241. 

" F. Lorw in son-Lessing. iC Geologiscbe Skizze dcr I 3 csit/ung Jushno- 
Saosei sk und ties Berg is Deneshkin Kamen im nordl. Ural”, Jurjew (Dorpnt) 
1900, p. ?o8. Describing a liypersthene-gabbro-norite of the Deneshkin Kamen, 
Docwinson-Lcssing says, “ l in rosenfarbener deutlich pleochroitischcr IIyper then 
komrut ausschlusslicli in abgerundcten Kornern vor, die zum Thcil vereinzelt 
ini Gestcin verstreut, theils in Aggregate gruppiert sind, wodurch das Gestein 
in ganz eigenarliges (3 op rage cnthalt. Solcheine Structur, welcho durch die 
Gruppierung eines oder mehrerer Gemengtheile in kornige Aggregate gekenn- 
zeichnct wird, die in cine kornige Masse von andcrer Zusammensetzung eingc- 
schlossen sind. weist einc grosse Analogic rnit der glomeroporphyrischen Structur 
aul und konntc als glumevophismaiische Structur bezeichnet werden. Ini vor- 
liegendcn Fall schcn wir kornige Hypcrsthen-aggregate, die als dunkle Fleckcn 
im Fond eines normalen leukokraten kornigen Gabbronorits.hervorlreten, 
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of hornblende-elarolite-syenite (No. 11,470) from Sivamalai. Such 



To;*". .?•— Hornhlenth'-cltcolite-sycnitc shaving gl omcro-plasmaln hornblendu 
patches distorted\to produce gneissose structure. No. 1 /,470 {Natin al 
sice), \V. face of Sivainalai. 

hornblendic patches are on a small scale strictly analogous to 
schlicren, and illustrate the formation of gneissose structures, and, 
by further development, banding through distortion of a schlierig 
rock-mass. This explanation, which I have already applied to the 
eharnockite series, 1 was suggested ten years ago by Bonnev and 
McMahon as the cause of banding in the granulitic group of the 
Lizard in Cornwall, and was proposed by them as a sufficient explan¬ 
ation of banding in many Archaean gneisses, 2 The same idea has 
been more than once since applied, especially to banded basic rocks. 

1 Mem. Gcol.Surv. Ind., XXVIII, 1900, 221. 

3 Bonney and McMahon, “ Results of an examination of the crystalline rocks 
of the Lizard district.” Quart, fourn. Geul. Soc XLVII, 1891, 478. 
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The biotite which occurs in this rock is brown in colour, and 
presents a peculiar corroded appearance due to ramifications of one 
of the white minerals, producing a structure not unlike the “quartz 
of corrosion 33 in many gneisses and granulites. The hornblende 
is olive-green to brown-green in colour according to the direction 
of the sect ion, with a very strong pleochroism : jt = brownish yellow ; 
Jb = deep olive-green, almost black on account of the intense absorp¬ 
tion, and c — as dark as b. Some sections consequently remain 
almost black in all positions of the Nicols. The extinction-angle 
(c : c) is about 12°. The felspar , which forms the main mass of 
the roc k, is almost wholly microperthite, and occurs in granular 
crystals devoid of idiomorphic outlines. 

The principal feature of interest is connected with the pre¬ 
sence of calcite in granular crystals, with apparently as much right 
as any of the others to be considered a primary constituent. The 
crystals form isolated granules, and there are no signs of secondary 
decomposition, or structures which suggest its infiltration into the 
rock. This is not the first time that calcite has been found as a 
constituent of elajolite-syenite and been regarded as primary in 
origin, and the low silica percentage in this group of rocks removes 
the chief theoretical difficulty to its crystallization from a molten magma 
as a normal constituent of an igneous rock. In the Alno occurrence, 
well known from the description by Tbrnebohm, the more recent 
researches of Hdgbom tend to show that the large masses of 
crystalline limestone, as well as the scattered granules of calcite, 
have been fused in the magma without decomposition, and that 
during the process of solidification calcite has crystallized out of the 
magma in precisely the same way as the other minerals. 1 


1 Hogboin. ** Ueber das Nephelinsyenitgebiet auf der Insel Alnu.‘* G. F. i 
Stockholm Forhdl Vol. XVII (1S95), pp. 100 and 214. Abstract in Min. Mag .. 
Vol. XI (1897)1 p. 250, and Rosenbusch, Mikr . Fhys. (1896), pp. 169 and 171. 
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i 0 ). Basic lenses with basaltic hornblende and calcite. 

At several places in Sivamalai and especially near the summit, 
black, line-grained patches occur, generally with a roughly lenticular 
shape and presenting an approach to foliation by linear disposal of 
the constituents. By microscopic examination these are found to 
be composed principally of a brown, barkevikitic, hornblende, with 
subordinate quantities of elaeolite, orthoclase, plagioclase, calcite, 
biotite, purple augitc, graphite, iron-ores and sphonc. The structure 
is generally granulitic, which is probably due, as usual, to the break- 
ing up of complicated intergrowths by movement during the process 
of consolidation ; sometimes in fact the hornblende has been pre¬ 
served in its original form, showing a crystallographic parallelism in 
se\eral isolated sections, and producing a micropoikilitic structure, 
whilst at other times the hornblende is gathered into groups of 
variously orientated granules, which is probably due to the mere 
breaking up of the delicate poikilitic or ophitic systems. I believe 
this to be very often, if not constantly, the cause of the granulitic 
structure, as well as the “ blotchy ” character, of these rocks, which 
form slightly foliated lenses in the crystalline schists. In the 
pyroxene-granulites (charnockite series), for instance, of South India 
the pyroxenes are frequently so found to form groups of granules 
of one species, whilst less often the optical continuity of isolated 
neighbouring sections has escaped destruction. 

The hor?ible 7 i<lc is deep-brown in colour and intensely plco- 
chroic : it — straw-yellow; b and c = deep-brown, almost black, 
through strong absorption. The biotite is brown and often forrri5 
large plates stretching across three or four of the ordinary granules 
of its fellow constituents. The purple augitc , which is so often 
found in the claeolite-syenites, occurs in some specimens of this rock 
in very small quantities, but in one specimen a pale-green, slightly 
pleochroic augite occurs abundantly. The presence of sphetie , too, 
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is noteworthy on account of its general absence from the other v arie¬ 
ties of this area. 

The white constituents are about evenly divided in quantity. 
The orthoclase is without tin; microperthitic structure so commonly 
seen in these rocks \ the p/agioclase agrees in character with that 
already described* and appears to be* albito. The elsrolite is per¬ 
fectly fresh and wholly resembles that already observed in the 
ordinary types. Calcitc forms isolated granules, generally well 
twinned into lamellae. 

The iron-ores and graphite exist only in very small propor- 
i ions. 


2.—Augite-syenite. 

As is so commonly the case with clacolite-sycnite, the rock 
of Sivamalai is accompanied by an augite-syenite, which resembles 
Hrogger’s laurvikite of the well-known elaeolitc-bcaring area of 
South Norway in containing olivine. 

This augite-syenite forms a hill composed of red, rounded 
masses of rock lying to the north-east of Sivamalai, and in a more 
coarsclvr crystallized form at the north east foot of Sivamalai, that 
is, between the main mass of elaeolite-S} enite and the hid composed 
of the liner-grained form of augite-syenite. Both the coarse and 
the hne-grained varieties arc dark-green in colour when freshly 
fractured, and dark-red on the surfaces exposed to the weather. 
They are essentially the same in mineral composition. 

The constituents are, in approximate order of abundance, felspar, 
chiefly inicroperthite, green non-pleochroic augite, opaque black 
iron-ores, olivine, zircon, greenish-brown hornblende, hypersthene, 
apatite and biotite. No trace of elaeolite has been found. These 
rocks, in common with the elaeolite-syenite, show a very imperfect 
foliation, and as usual the ferromagnesian silicates display a ten¬ 
dency to gather into glomero-plasmatic groups. The hornblende, 
apatite and iron-ores occasionally show idiomorphic outlines, but 
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oftener they and all the other constituents present no definite crystal 
faces. 



Fig. 4— Crystal of olivine, partially enveloping green augite in laurvikite. 

Rock No. 11,463, magnified by 40 diameters. 

As already stated, the felspars are mainly microperthite , similar 
to that in the elaeolite-syenitc ; but often, especially in the coarse¬ 
grained forms, there are very complicated intergrowths of a well 
twinned plagioclasc with either common microperthite or with micro- 
perthitic microcline. The individuals interlock with very irregular 
borders, but show no constant tendency to extension along any 
definite crystallographic direction. 

The green augite is scarcely pleochroic in thin section, but 
shows a series of well-defined gliding planes often accompanied by 
lamellar twinning. 

The hornblende is partly the common, highly pleochroic, brown¬ 
ish-green variety which in cross-scction often shows traces of the 
forms (no) and (010). Other crystals present the characters of 
Brbgger’s barkevikite. 

The olivine forms rounded irregular lumps with finger-like extent 
sions (fig. 4). There is a tendency to grouping in rich patches, and 
( 32 ) 
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in these groups adjacent but isolated sections may show simul¬ 
taneous extinction. The crystals are cracked in characteristic 
fashion, with the development of yellow serpentine. The most 
interesting feature in connection with the mineral is the occasional 
occurrence of a narrow zone of rhombic pyroxene following the 
outlines of the olivine and enclosing it partially in a shell, a feature 
which has also been recorded for the olivine-bearing augite-syenite 
of South Norway,. 

The remaining constituents call for no special remark. The iron <- 
ores are the only ones occurring in considerable abundance. 


3.—Felspar Rock with Corundum 

(Corundum-syenite.) 

/*etepar-rock is about the most expressive name to apply to 
the rock which is found in such large quantities around each of the 
small hillocks of elaeolite-syenite, as well as at the foot of, and some¬ 
times at considerable heights on, Sivamalai itself ; but neither its 
precise affinities to the elaeolite-syenite and augite-syenite, nor all 
its curious variations have been worked out. It is, however, almost 
certainly a genetic relative of both, due to differentiation of the 
magma. On account of its general occurrence on the low ground it 
is covered with detrital material which is often cultivated. This 
rock occurs in two degrees of texture— (1) a medium-grained and 
granulitic form, traversed by (2) its own coarse-grained pegmatite. 
They agree approximately in composition, being composed largely 
of felspar which in the granulitic form is microperthite and in the 
coarser type is an irregular intergrowth of albite and orthoclase. The 
finer-grained form often contains a red garnet, which contains 
much magnesia besides iron and alumina, 1 magnetite and other 

1 I have been unable to obtain sufficient material for a quantitative analysis 
of this garnet, but the qualitative tests show that it is a mixture of pyrope and 
almandine similar to the variety rhodolite which has been found by Judd and 
Hidden to be intimately associated with ruby-corundum in North Carolina (Min* 
Mag., 3 CU, 1899, I 45 >* 
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black spinelloids, besides tabular six-sided crystals of corundum, 
larger than any of the other constituents and sometimes measuring 
half an inch across. The corundum is very irregular In its distri¬ 
bution through these rocks. 

Near the western end of the row of - small hillocks very coarse¬ 
grained, pink felspar»veins occur, carrying crystals of corundum 
measuring sometimes over six inches across. In this rock several 
other accessory minerals occur, like biotite 9 muscovite, deep-blue 
apatite , zircon , zinc~spinel (automolite) and a sulphur-yellow platy 
form of chrysoberyl 1 (BeO. A 1 8 0 3 ). The felspar is a complicated 
intergrowth of more than one species in which a well twinned albite 
and orthoclase are prominent forms. 

The felspars are too intimately intergrown to permit of separa¬ 
tion for independent examination, but chemical analysis of a frag¬ 
ment having a specific gravity of 2^594 shows that the felspar con¬ 
sists of a mixture of orthoclase with almost pure albite. Micro¬ 
scopic examination shows the development of a small amount of 
muscovite and kaolin in the felspars, in consequence of which the 
silica is a little lower and the alumina a little higher than they other¬ 
wise would be in this analysis. 

Analysis of jragment of No. 11,46 s* consisting o/ inter greets 
orthoclase and albite , with a small quantity of secondary 
covite and kaolin . 

Sp. Gr. of piece analysed 2 594 


Silica • 





63*26 

Alumina • 





2187 

Ferric oxide 





0*22 

Dime • • 





0*21 

Potash • • 


• 



309 

Soda 


• 



1025 

Loss on ignition 


* 



0*78 


99*68 

On adjusting to 100, neglecting the loss on ignition, due probably 
* Determined by Mr. L. Fletcher, F.R.S. 
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to small quantities of secondary minerals, and calculating the 
molecular ratios,, we obtain * 


510 , 

Al,o, 

Felo; 

CaO 

K.O 

Na t O 


i*o 66 

o-^f} • o-atfiR.O.p 

0*0047 

0*033 f * 0*200 RO. 
0167) 


The ratio of K* 0 : Na a O=* 1 : 5, and of Al 3 O a to the other bases, 
a little in excess of 1 : 1 on account of the small quantities of mus¬ 
covite and kaolin, which are of secondary orgin. As a magma for 
the solution of alumina and subsequent separation of corundum thi9 
rock conforms perfectly to Morozewicz’s law (see p. 39) : soda pre¬ 
dominates amongst the alkalies, which makes it a good solvent for 
alumina, whilst the protoxides, being already satisfied with alumina, 
any excess would separate in the free condition. Minute quantities 
of BeO and ZnO have used up a corresponding quantitity of A 1 3 0 3 
in the form of accessory chrysobery! and automolite respectively. 
These have been excluded from the analysis. 

The felspar-rock has been referred to by Middlemiss as a coarse¬ 
grained, pink granite (.Rec . Ceol . Surv., Ind. t XXIX, 47 and 48) \ 
but quartz is generally absent and when present is in extremely 
small quantities ; it can only be regarded as an accidental and local 
accessory, being altogether difficult to find. In the fields around, 
however, large quantities of quartz fragments arc found, probably 
derived from the more acid pegmatites and quartz veins which also 
occur in this neighbourhood. 

Not more than a couple of miles or so from the western 
end of the row of elaeolite-syenite hillocks occur large quanti¬ 
ties of graphic granite cutting through a mica-gneiss or schist; 
it is from one of the drusy veins in this rock that the aqua-marines 
were obtained by Heath early in the century, and some of the 
colourless quart2 was recently, and possibly still is, carried to Trichino- 
poly and Tanjore for the manufacture of the so-called a Vallum 
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diamonds.” The occurrence of beryl in the acid pegmatites, and of 
chrysoberyl in the felspar-rock*-near by, suggests a genetic relation¬ 
ship. Masses of quartz occur also near the eastern foot of Sivamalai ; 
but whether these or any of the quartz masses found in the neighbour-* 
hood are genetically connected with the elaeolite-syenite and its 
associates is not certain. Almost every igneous eruption (even 
peridotite) seems to be accompanied by quartz veins, probably as an 
end-product of the segregative consolidation* 
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IV.—ORIGIN OF THE CORUNDUM. 

The corundum occurs in the felspar-rock as a normal, primary 
’constituent, the crystals being idiomorphic in outline and embedded 
in the felspathic material without a recognisable “court 1 * or peri¬ 
pheral alteration. The crystals are sometimes greenish-grey, some¬ 
times blue and variegated, showing a tendency to the development of 
a tabular habit, which Lagorio considered to be characteristic of 
pyrogenetic corundum, and which is the habit of crystals obtained 
by the crystallization of artificial slags. 

The villagers generally select the foot of each small hillock of 
elaeolite-syenite for their prospecting operations, which indicates 
that the corundum is most abundant near the junction of the felspar- 
rock and the elaeolite-syenite. But as the ground around is cultivated 
and the rocks entirely hidden, it may be also that the felspar-rock 
itself is limited to the immediate neighbourhood of the elaeolite- 
syenite lenses. Where the two rocks are seen in actual contact 
there is no chilling on either side, and nothing to show secondary 
contact effects ; it is highly likely in fact that their intimate associa¬ 
tion is the result of a common origin. 

This view is rendered all the more plausible by the fact that 
similar associations of elaeolite-syenite with a corundiferous syenite 
were discovered independently, and, curiously enough almost simul¬ 
taneously, in other parts of the world, namely, in Ontario and in the 
Ural mountains. Taken in conjunction with the facts obtainable from 
Sivamalai, these occurrences appear to suggest a simple explanation 
for the fact that the corundum is limited to the felspar-rock and is 
not found in the aluminous elaeolite-syenite. 

Descriptions of the Canadian occurrences had not been published 
when I first announced, early in 1898, 1 the occurrence at Sivamalai, 

1 Economic Geology of India, 2nd Ed., Part I, Corundum, 1898, pp. ix and 37. 
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but having heard privately of the discovery, I postponed this discussion 
of the relations between the corundiferous rock and the elseolite- 
syenite until the Canadian occurrence had been fully described. 
Following Dr. A. P. Coleman’s discovery in 1890 of elaeolite-syenite 
amongst the boulders of the drift in Central Ontario, 1 Prof. F. D. 
Adams in 1893 discovered a large area of the same kind of rock in 
the county of Hastings, Eastern Ontario.* Corundum was found 
in this region by Mr. W. F. Ferrier in 1896,* and in the following 
year Prof. W. G. Miller's examination of the ground revealed the fact 
that the mineral occurred in association with the elaeolite-syenite. 4 
Other occurrences of the same rock series were examined by 
Dr. A. P. Coleman in 189S. 6 

Like the elaeolite-syenites of Sivamalai, those of Ontario are 
included with the gneissic rocks classified usually as Laurentian,® 
being foliated in conformity with the gneisses around and traversed, 
as in the case at Sivamalai, by coarse-grained contemporaneous 
veins. 

Comparison of the descriptions herein given with those by the 
Canadian geologists will show that, besides certain resemblances in 
the characters of the two occurrences of elaeolite-syenites and corun¬ 
diferous rocks, there are important differences. The most important 
of these is the occurrence of corundum in the elaeolite-syenite, as 
well as in the associated syenite, of Ontario, whilst at Sivamalai, 
so far as we know, the corundum never actually occurs in th^ elaeolite- 
bearing rock. Prof. Miller has remarked, however, that in Ontario 

* Coleman : Traps* Roy.Soc. Canada, VI 11 (1890), Sect. II I, p. 14. 

* Adams : Amer % Journ. Set . (3), XLVIII (1894), to. 

* Ann. Report of the Geol. Surv. Canada for 1896, IX, p. 116A. 

4 Miller: Report of the Bureau of Mines, Ontario, VII, part 3, p. 207, ^0^1 
further occurrences in 1898. (Ibid, Vol. VIII, part 2, p. 205.) 

* Coleman : Journal of Geology, VII (1899), 437, ana Report of the Bureau 
of Mines, Ontario, VIII, part 2, p. 250. 

6 See Adams and Barlow in Summary Report, GeoL Surv»*of Canada for 1897, 
pp. 47A, 48A and 5?A. 
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the corundum is most abundant in the rock which contains little or 
no ekeolite. 1 Both occurrences, therefore, point to the conclusion 
that the conditions favouring the formation of elaeolite and corundum 
are in some sense complementary, and what appears to be the 
true explanation is suggested by the work of Morozewicz. 1 

The formation of corundum [under experimental conditions], 
according to Morozewicz, is not dependent on the basicity of the 
magma* but on the ratio of the alumina to the sum of the other 
bases, and one can consequently predict the saturation point in 
pure aluminosilicate magmas. For instance, In pure anorthite 
magmas the minimum limit is about 36*5 per cent. A1*0 3 , in 
nepheline about 33—33 per cent.* in labradorite 37—30 per cent., 
and in an albite-magma about 19*5 per cent. 

Now, 1 find on analysis of the felspar-rock in which the corundum 
occurs near Sivamalai that it {the felspar) corresponds very nearly to 
the general formula of albite or orthoclase (R a O. A 1 2 0 3 . 6SiO a ), being 
in fact a mixture of albite and orthoclase. As this felspar-mixture 
makes up the principal mass of the rock, and the accessories contain 
still larger proportions of alumina, it satisfies as a magma the 
conditions laid down by Morozewicz, and would become saturated by 
a smaller quantity of alumina than the magma containing elaeolite. 
From this consideration alone one would expect to find less 
corundum i«l the ekeolite-syenite than in the felspar-rock if both had 
similar opportunities of saturation with alumina. 

But there is still another feature in connection with the elseolite- 
syenite which militates against the separation of corundum. 
Morozewicz points out that in supersaturated alumino-silicate mag¬ 
mas, with the general formula RO. mA 1 ^ 0 s . «SiO s (Rs=K s , Na 3 or 
Ca ; nss 2—13), the whole excess of alumina (w— 1) separates in the 

l Dr. Coleman also says the largest crystals of corundum occur in the ordinary 
syenites. 

* J. Morozewicz : Exprimentelle Untersuchungen fiber die Bildung> dec 
Mtnerale im Magma, Tschermak's mii 1. undpetr, Mittheil XVII*, 1898, 1 — 240. 
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form of corundum if at the same time there is no considerable 
quantity of magnesia and iron present, whilst spinel (or spinel and 
corundum) is formed if there is more than 0*5 per cent, of MgO 
and FeO contained in the magma. Reference to the analysis on 
page 34 will show that these conditions with regard to magnesia and 4 
ferrous oxide are exceeded in the case of the prevalent form of 
elaeolite-syenite at Sivamalai, and that corundum would not have 
separated from it unless the percentage of alumina had been 
sufficiently increased to satisfy all the bases. The presence of 
considerable quantities of ferromagnesian minerals in the elseolite- 
syenite and the remarkable absence of these compounds from the 
associated corundiferous rock would thus alone account for the 
separation of free alumina in the latter case, and its aBjuenfce from 
the ekeolite-bearing rock. 1 

The corundum is very unevenly distributed through the coarse¬ 
grained felspar-rock and the material collected is insufficient to 
obtain an analysis representative of the whole rock. We are not 
able, therefore, to state the amount of alumina in the magma from 
which this rock crystallized, but it was probably not much greater 
than that contained by the elaeolite-syenite, and the mineralogical 
difference between the two rocks would thus be due to the higher 
proportion of other bases contained in the eldeolite-syenite. So far as 

1 It is not unlikely that the law of Morozewicz referred to above does not 
represent the whole truth ; for magnetite sometimes occurs locally in the corundi¬ 
ferous rock in quantities sufficiently large to represent more than 0*5 per cent, of 
FeO. It is possible that when Fe,O g is also present, magnetite may form instead 
of hereynite (FeO. A 1 3 0 8 ). I have frequently found these two minerals together, 
with the magnetite included by the hercynite, indicating that FeO. Fe # O g forms 
before FeO. Al 3 O g , and it is possible, therefore, that when there is enough Fe 3 O g 
to unite with the FeO, the alumina must (a) unite with some other available pro¬ 
toxide to form a spinelloid, (b) form other alumino-silicates, or, if still in excess, 
(<?) separate as corundum, Nevertheless, it is only locally that magnetite is 
abundant in the corundiferous felspar-rock. An average analysis would show 
less than 0*5 per cent. FeO. 
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our observations go at Sivamalai then the distribution of the corundum 
is in agreement with the results indicated by Morozewicz's experi* 
ments. But we want many more instances of the kind before we 
can state that in Nature corundum can be formed only in magmas 
which satisfy the conditions experimentally indicated by Morozewicz. 
The details hitherto published concerning the Ontario occurrence are 
insufficient as a test of Morozewicz's law. The greater abundance 
of the corundum in the ordinary syenite, as mentioned by Miller 
and by Coleman, are in agreement, so far as they go , but we want 
to know also the molecular ratio of the alumina to the other bases 
in each case, and whether magnesia and ferrous oxide arc present 
in available quantities in excess to form spinel. In the case of the 
felspar-rock near Sivamalai a certain amount of the alumina has been 
used to form accessory zinc-spinel (automolite) and chrysoberyl 
(BcO. Al s Oj). 

One reason for raising the question of the universal applicability 
of Morozewicz’s law is the occurrence of corundum with peridotites 
in North Carolina, where, according to Dr. J. H. Pratt, the condi¬ 
tions point to the corundum having separated as an early-formed 
constituent from the peridotite magma. 1 Dr. Pratt states that 
Morozewicz has shown that molten magmas having a composition 
approximately that of basic magnesian rocks readily dissolve alu¬ 
mina, which separates out on cooling as corundum. 2 I am unable 
to see that any of the magmas from which Morozewicz obtained 
corundum bear any chemical resemblance to basic magnesian rocks. 
On the contrary, Morozewicz has pointed out that the formation of 
corundum is independent of the basicity, whilst, when magnesia is 
present, corundum is formed only when there is more than enough 

1 J. H. Pratt: Cn the origin of the Corundum associated with the Peiidotite 
in North Carolina. Amer . Journ. Set . (4), VI, 1898, 49—65. 

* Op. cit ., p. 60, and in a further communication, “On the separation of 
Alumina from molten magmas, and the formation of Corundum.” Ibid . (4), VIII, 

1899# ^30. 


( 4* ) 



agio 


HOLLAND : S1VAMALAI SERIES. 


alumina present to use up the magnesia as spinel. 1 Morozewicz 
is repeatedly explicit on these two points, and I consequently do not 
see in what sense his experiments can offer any support to 
Dr. Pratt’s conclusions as to the origin of the corundum associated 
with the peridotites in North Carolina. At the same time, I am quite 
conscious of the fact that in Nature the physical conditions may so 
far depart from those under which laboratory experiments are con¬ 
ducted that it may be possible for corundum to sepaiate as a primary 
constituent in a dunite magma. Where, however, the conditions 
of a natural occurrence so markedly differ from those which are 
considered to be essential in a laboratory experiment, it is necessary 
to be all the more careful to be quite sure that the natural condi¬ 
tions have been correctly interpreted. Dr. Pratt’s description of 
the occurrences in North Carolina, if I have not misunderstood it, 
is suggestive as much of the formation of corundum by contact 
action as by the separation of free alumina through differentiation 
of a molten magma, and in view of Morozewicz’s work the latter 
conclusion requires more than ordinary criticism. There was a 
time when we doubted the occurrence of corundum as a primary 
constituent of igneous rocks. Let us be careful now not to commit 
the converse error, and regard it only as a pyrogenetic primary 
mineral : it is a rare mineral indeed that can be formed by one 
only of the ways in which we imperfectly classify the processes of 
Nature. 

Morozewicz has given a description of an occurrence in the 
Urals of corundum in felspar-rock very similar to the instance at 
Sivamalai. Like the latter, also, the rock occurs both in the pegmatitic 


Corundum •syenite In 
the Urals. 


and the ordinary form of medium texture. The 
pegmatite {“ corundum-pegmatite ”) is composed 


of blue corundum, microperthitic orthoclase, some secondary mus¬ 


covite and accessory rutile, apatite, zircon and a black, highly 


1 See ZeiUchr.f \ Kryst,, XXIV, 1895,281—285, and op. ciL t pp* 34, 56 and 
72. 
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lustrous mineral undetermined* The 11 corundum-syenite 09 forms 
stocks of a medium-grained, granular structure and pink colour 
composed of corundum! orthoclase and microperthite, biotite and 
some secondary muscovite* The rocks gave the following results 
on chemical analysis :~ 






1 . 

I a. 

II. 

II*. 

III. 

Corundum 


• 

35*40 

— 

18*55 

— 

— 

SiO, 

• 



40*06 

6271 

52 34 

64*65 

63*68 

Al a O, 




13*65 

21*37 

16*05 

19*83 

20*60 

Fe,O a 

• 



o *35 

°55 

o *45 

0*56 

o *55 

CaO 

• 


• 

o’30 

o *47 

0*20 

0*25 

0*36 

MgO 

• 


• 

015 

0*23 

0*16 

0*19 

0*21 

K a O 

• 



5' 20 

8*14 

6*58 

8*14 

8*14 

Na a O 

• 



3 * 7 i 

5*81 

477 

589 

5*85 

Water 

• 



0*46 

0*72 

0*40 

0-49 

061 





99*28 

100*00 

99*50 

100*00 

100*00 


I.—Corundum-(syenite)-pegmatite. 

If.—Corundum-syenite of Nikolskaja Ssopka. 

Ill*—Average of the two analyses adjusted to ioo after deduct¬ 
ing the corundum. 

Deducting the corundum from I and II and calculating the 
remainder to ioo, we obtain the figures given in columns I a and II a, 
respectively, of which the average, III, agrees very nearly with the 
composition of the felspar-rock containing corundum near Sivamalai. 
Morozewicz calls attention to the fact that the molecular value for 
soda exceeds that for potash, which is an important circumstance, 
as he finds that, although alumina is readily soluble in molten soda- 
alumtnO'silicate, it is insoluble in potash-alumino-silicate, whilst the 
introduction of soda into the latter rapidly increases its solubility 
which is of course an essential preliminary to its subsequent separa¬ 
tion in crystal form. The same remark applies to the corundiferous 
felspar-rock near Sivamalai* in which the soda also exceeds the 
potash in quantity and in molecular proportion, the ratio being 
Na s O: K a Oss5: i (see p. 35). 
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There is still a further circumstance to complete the parallel 
between the occurrence in the Urals and that near Sivamalai: the 
same eruptive zone in the Urals also includes elaeolite-syenite 
(miascite), which Morozewicz regards as genetically related to the 
corundiferous syenites. 

In these three instances, the corundum has apparently separated 
out as a primary, original constituent from a magma supersaturated 
with alumina, the alkaline nature (with a predominance of soda) 
having permitted the previous solution of large quantities of 
alumina.. There are no circumstances connected with these occur¬ 
rences to indicate formation by secondary or by contact action, 
and no facts to suggest that the alumina has been locally picked ,Jjp 
at the time of intrusion. That magmas rich in alkalies and rich in 
alumina have existed may be postulated without necessarily com¬ 
pelling an explanation as to how such magmas were formed. It is 
important, however, not to confuse crystallizations from a definite 
aluminous magma with mere local concentrations of that compound 
due to contact action and local absorption of aluminous rocks. The 
corundiferous rocks near Sivamalai do not break through any 
unusually aluminous rocks, the associated gneisses being o^. the 
ordinary intermediate to acid kind with probably never more 
15 per cent, of alumina. The same thing appears to be true 
the Canadian occurrence, and as the elaeolite-syenite and corunc^i- 
ferous rock9 of Ontario occupy a belt some 75 miles long anc| 
about 5 miles wide, the peculiar character of the rocks could hardly 
be the result of an accidental and local contact. 
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V,—SU M MARY. 

Elaeolite-syenite forms the main mass of the large hill of Siva- 
malai (u°3' ,* 77°36') in the Coimbatore district, 
^^iarol?t^yMfce«f ^ as well as of the row of six or seven small 
hillocks stretching away in the west-north¬ 
west direction. The rocks present a well-marked foliation, 
generally in conformity to that of the gneisses around, in which 
their outcrops present the appearance of lenticular masses. The 
foliated structures, however, must have been impressed before 
complete consolidation, as the rocks show no signs of subsequent 
crushing. 

The'elseolite-syenites are accompanied by augite-syenites con¬ 
taining olivine, agreeing in this feature with the 
laurvikite described by Brogger from the famous 
Christiania district of Norway. The other constituents of the augite- 
syenites are, in approximate order of abundance, microperthitic fel¬ 
spar# green non-pleochroic augite, opaque black iron-ores, zircon, 
hornblende, hypersthene, apatite and biotite. 

These rocks are accompanied by others made up principally of 
felspar (albite and orthoclase), containing 
large quantities of well crystallized, generally 
tabula**, corundum, which is extracted by the villagers near the 
junction of the felspar-rock with the else olite-syenite. As accessories 
in this rock we find cbrysoberyl, garnet (near rhodolite), blue 
apatite, magnetite, zircon, muscovite, biotite, and automolite. 

The association in this area is remarkably similar to that of 
Eastern Ontario described by Adams, Barlow, Coleman and Miller, 
and to that of the Urals described by Morozewicz. 

The elaeolite-syenite presents five well-marked 
forms at Sivamalai. 

(a) An even-grained, foliated, grey variety, which is the prevalent 
form and contains graphite, biotite and magnetite as the 
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dark-coloured constituents. The felspar is chiefly microper- 
thite. The constituents of the rock exist in the following 
approximate proportions • 

Per cent. 


Elaeolite . . • . * • . . 34 

Microperthite ........ 56 

Magnetite .••••••• 3*6 

Other constituents, biotite, plagioclase, graphite, etc. . 6*4 


Calcite is present in small quantities and considered to be a pri¬ 
mary constituent. 

Coarse-grained ** contemporaneous 99 veins cutting through 
the ordinary variety, and consisting largely of elaeolite and 
microperthite with flakes of graphite, biotite and sometimes 
autoliths of the fine-grained ordinary form. 

A granulitic form devoid of graphite, but containing a larger 
proportion of opaque, black iron-ores with biotite. The 
felspars are microrline and plagioclase. 

A glomero-plasmatic, gneissose variety containing brown 
hornblende and calcite, but without graphite and magne 4 ^*?. 
The calcite in this and the more basic variety ( e ) is considered 
to be primary in origin. 

Basic, black lenses, or sometimes dyke-like bands, with 
brown barkevikitic hornblende, calcite, purple auglte, sphene 
and graphite. The occurrence of sphene with purple augite 
in this form is more in accordance with the commoner 
occurrences of elaeolite-syenite, but it is quite an exceptional 
feature at Sivamalai. 

No definite evidence is obtainable as to the age of these rocks, 
but on account of the foliation which they pre«* 
sent it is likely that they are geologically very 
ancient, as there is no evidence of foliation, folding, or any marked 
earth-movement in South India since lower palaeozoic times ; the 
( 46 ) 
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rocks, in f&ctj have previously been regarded, on account of their 
foliatioh, as normal members of the Archaean crystalline schists. 
Their chemical, mineralogical and structural peculiarities are, how- 
ever, in agreement with the general type of elaeolite^syenite of 
undoubtedly eruptive origin. 

But besides their general agreement in average composition 
and petrological characters,the family of elaeolite- 

Prewnce of graphite. ... . t __ 

syenites have a curious way of presenting some 
new and strange feature peculiar to each occurrence discovered. In 
this case the presence of graphite so evenly distributed through the 
rock appears to be a feature quite new to the elaeolite-syenites, and for 
that matter, new to normal eruptive rocks generally. The presence 
of graphite in certain members of tbe crystalline schists is some¬ 
times quoted as part of the evidence pointing to their sedimentary, 
origin ; but when it is so accompanied by nearly 15 per cent, of alkalies 


in a rock whose structures so perfectly imitate those of unequi¬ 
vocal eruptive elaeolite-syenites, the graphite must be considered to 
be as much an igneous mineral as the elaeolite itself. The graphite 
in these rocks shows the phenomenon of u sprouting 99 regarded by 
Moissan as characteristic of graphite crystallized from fusion. 

The remarkable freshness of the elaeolite, as well as of all the 
Freshness Of Sooth Indian other constituents of these rocks, is not incon- 
rock *‘ sistent with their probably great age. Indeed, 

the preservation from hydration of such a delicate mineral as elaeolite 
is only in agreement with the remarkable freshness of the equally 
susceptible olivine, which has been found unaltered in other very 
ancient rocks in South India. An explanation of this freedom from 
hydration has been offered by the Author elsewhere ( Rec m Geol. Surv . 
/»//., XXX, 40; Report Brit. Assoc., 1898,868; GeoL Mag., VI, 
*899, 540). 

The whole of these rocks are regarded as genetic relatives, formed 
by the differentiation of a highly aluminous and alkaline magma. 
The petrologicalty different types belong to one petrographica! 
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province, which, so far as we‘ know, is of Archaean age. The pro- 
Differentiation of the ducts of differentiation recognised within this 
(fcetroitr&phica! province. p e trographical province maybe chemically 
divided as follows 

(a) a highly alkaline division comparatively rich in ferro- 
magnesian silicates, giving rise to the various forms of 
elseolite-syenites ; 

( 3 ) a division supersaturated with alumina and poor in the 
ferromagnesian protoxides, forming the corundiferous 
felspar-rocks with chrysoberyl ; 

(<r) a division approximately intermediate between ( a ) and (&) 
including the laurvikites, and 

( \d ) the siliceous end-products, probably forming the associ* 
ated acid pegmatites carrying aqua-marine (beryl) and 
quartz-veins. 

The elfeolite-bearing members of this province are in many ways 
peculiar; but new rock names do not at present appear to be 
necessary. If new exposures are found elsewhere in the same 
region, and show a probability of relationship to those near 
Sivamalai, the question of correlating isolated exposures may be 
simplified by using distinctive names for the different types, ^or 
the present, however, the whole series of types may be known as 
the Sivamalai series , so named from the most prominent mass 
amongst the exposures. 

The corundum occurring as a constituent of the felspar-rock is 
regarded as a primary constituent, being amongst the earliest of the 
Origin of the corun- minerals to separate from a magma which was 
dum * supersaturated with alumina and very poor in 

the ferromagnesian protoxides. The rock agrees very closely with 
that which Morozewicz has described under the name corundum- 
syenite from the Urals, and which, he points out, conforms to the 
laws established experimentally by him as to the conditions essential 
for the solution'of alumina in alumino-silicate magmas, and the sub- 
( 48 ) 
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sequent separation of corundum on their crystallization. The 
protoxides of glucinum and zinc, present in small quantities in the 
magma, have united with a portion of the excess of alumina, and formed 
the accessory constituents chrysoberyl and automolite respectively. 
According to Morozewicz's law the eheolite-syenite would require a 
larger quantity of alumina to produce saturation than is the case with 
an albite-orthoclase rock. Consequently, with very little difference in 
the percentage of alumina, the latter contains much corundum, whilst 
the former is devoid of the mineral. 
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THE GEOLOGICAL SURVEY OF INDIA. 


Report on the Geological Congress of Paris, 
1900, by W.T. Blanford, LL.D., F.R.S., F.GS., 
LATE Superintendent, Geological Survey of India. 

Under instructions received from the Secretary of State for India, 
and by the request of the Director of the Geological Survey of India* 
I have attended the International Geological Congress recently held 
in Paris. I will endeavour, as briefly as possible, to show what has 
been the work of this Congress, and to compare the proceedings with 
tho~e of the earlier Congresses (Bologna 1881, Berlin 1885, and Lon¬ 
don 1888) in which I took part. 

In accordance with the original plan* as announced in January 
1899, the Eighth Geological Congress, held in Paris, under the presi¬ 
dency of Professor Albert Gaudry, the distinguished palaeontologist, 
commenced on the 16th of August 1900. Meetings were also held on 
the 17th, x8th, 21st, 213rd, 25th, and 27th August ; the last, which 
was a formal meeting to close the business of the Congress, I did not 
attend, but I was present at most of the others. The object of pro¬ 
longing to 12 days the duration of the Congress, which, on previoua 
occasions, has been limited to a week, was to afford opportunities to 
the members, on the intervening days, when no meetings took place, 

( * ) 
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for visits to the Great International Exhibition and to the museums 
of Paris, and for excursions in the. neighbourhood. 

In the first place, it is merely just to acknowledge the heartiness 
of the reception given by the French geologists to their foreign col¬ 
leagues, and the great efforts made by the Committee of Organization 
to entertain those who attended the Congress. Amongst other enter¬ 
tainments to which the members of the Congress were invited were 
a garden party given by the President of the French Republic at the 
Elys£e, a reception by the Municipal Council of Paris at the Hotel de 
Ville, and a banquet given by the Committee of Organization at the 
Hotel du Palais d'Orsay. There were also evening receptions by the 
Geological Society of France, by the President of the Congress, and by 
Prince Roland Bonaparte. The greatest courtesy and attention was 
shown to the members by the officers of the Congress, and especially 
by the President, Professor Gaudry, and the General Secretary, Pro¬ 
fessor Barrois. 

The meetings of the Geological Congress and of the other Con¬ 
gresses, brought together on the occasion of the Centennial Exhibi¬ 
tion, were held in a large building specially designed for the pur^se 
within the Exhibition grounds, and containing several spacious meet¬ 
ing rooms, which, although admirably adapted for the purpose for 
which they were planned in many respects, were unfortunately defec¬ 
tive in acoustic properties, so as to render it difficult for anyone to 
hear clearly what was said. 

The principal work of the Congress was done at meetings of the 
Council held on most of the days already mentioned and at General 
Meetings on the 16th, 25th, and 27th, To this work I will refer after¬ 
wards. For the purpose of reading communications from various 
geologists, the Congress was divided into four sections:— 

I. General and Structural Geology. 

II. Stratigraphy and Palaeontology, 

III. Mineralogy and Petrography, 

IV. Applied Geology, 

( * ) 
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The majority of the papers read at these sections differed in no 
respect, either in subject or scope, from the papers usually read 
before scientific societies, A few, however, were of more general 
interest. But owing to the number of papers presented and the 
comparatively small amount of time available, very little if any dis¬ 
cussion was possible, and except in those instances in which printed 
copies of the papers were provided, so that the facts brought forward 
could be studied at leisure, it is questionable whether any useful scien¬ 
tific result was obtained by the presentation of the various memoirs. 

The reports presen ted to the Congress by Committees appointed 
by previous Congresses were of greater importance. Printed reports 
were furnished by the different Committees on (1) Nomenclature of 
rocks (Prof. Lacroix), (2) Stratigraphical nomenclature (Prof. Rene- 
vier), (3) Glaciers (Prof. Richter), and (4) The foundation of an 
international Journal of Petrography (Prof. Becke). The Commit¬ 
tee for the most important undertaking in connection with past Geo- 
logical Congresses, that of the Geological map of Europe, presented 
a' report of which printed copies were not available. It is to be 
feared that the lamented death of M. Hauchecorne, by whom the 
map was originally planned, and to whose energy its preparation has 
been largely due, will still further delay the progress of the work 
which has already been 19 years in hand. Copies of the other 
reports are sent herewith. All are of interest, but none shows any 
very important result. Perhaps the most valuable is that on the 
nomenclature of rocks, giving an account of various propositions by 
different petrologists for reducing the number of terms applied to 
the crystalline rocks, and for introducing a systematic nomenclature. 
The report on stratigraphical classification contains a rechauffe of 
various propositions discussed and in some instances rejected* as 
impracticable or unnecessary at earlier Congresses (e.g., our old 
acquaintance the desinences homophones) together with one proposal, 
which Is of rather more modern date, but which is in some respects 
one of the most objectionable hitherto made,—this is to use, instead 
- ot upper, middle and lower, the prefixes Eo or Palseo, Meso and Neo 
l *vs ■ '* * ( 3 ) 
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applied to the names of systems (or Periods) for the series (or Epochs) 
into which the systems are divided. Thus instead of upper, middle, and 
lower Cretaceous or Tertiary (Tertiary is regarded, perhaps rightly, 
as a system of the Cenozoic group) we are to talk and write of Palaeo- 
cretaceous, Meso-cretaceous and Neo-cretaceous, Palaeotertiary, 
Mesotertiary, and Neotertiary, or, if we adopt the desinences homop¬ 
hones beloved of Professor Renevier, we may find ourselves committed 
to terms like Neo-cretacic and Meso-tertiaric. It is to be expected 
that a sense of humour will restrain geologists in general from ventur- 
ing upon these very barbarous compounds. 

The Committee on glaciers report the progress made in the study 
of their subject, and this is considerable, especially with regard to 
the secular variation of the ice-flows. The report of the Committee 
on the foundation of a Journal of Petrography supplies a scheme for 
the proposed publication. 

Three new International Committees were appointed, two on the 
proposal of Sir A. Geikie and one to deal with a subject brought 
forward by MM. Oehlert and Kilian. Of the first two one is in¬ 
tended to introduce greater uniformity into the study of the coa ‘ in 
the Northern hemisphere, the other for co-operation in geological 
investigation, in order that observations, for instance, on earthquakes 
or on the progress of subaerial denudation, should be systematic, and 
that experiments should be similarly conducted, sojthat the results 
may be easily compared. The importance of this study, to which 
Sir A. Geikie has repeatedly called attention, cannot be questioned. 
A communication from Mr, T. G. Chamberlin of Chicago, with a 
similar proposal, was also taken into consideration. The third 
Committee was charged with the arrangements for publishing, by 
means of photography, repetitions of the earlier figures, now often 
very difficult of access, of various fossil types* and also of photo* 
graphs of the types themselves, when practicable. 

The above I believe is a general account of the work of the Con¬ 
gress, as distinguished from its amusements. Amongst the latter 
may be 'classed the various excursions to localities of geological 
( 4 ) 
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interest in France, before, during, and after the actual Congress 
meeting in Paris. These excursions have assumed a great import¬ 
ance during the last three or four Congresses, and both in the United 
States and in Russia have enabled members to visit places of great 
interest, but which are, in general, very difficulty* access. In the 
present case no less than 20 different excursions had been arranged, 
several of them taking place at the same time, but occupying in the 
aggregate almost the whole of August and September, whilst an 
additional excursion has been arranged for the early days of 
October. 

In comparing the last Congress with the earlier meetings at 
which I was present, it is impossible not to observe that a great 
change has taken place in the whole proceeding. Both at Bologna 
and at Berlin the chief business of the Congress was to endeavour to 
establish uniformity iq geological nomenclature, and to arrange a 
scheme of stratigra^nical classification and of colouration for the 
geological map of Europe. For these purposes Committees were 
appointed, which met yearly in the intervals between the different 
Congresses, and the greater part of the Congress meeting itself was 
taken up with discussions in the Council and in General Meetings on 
the schemes proposed. A few* miscellaneous papers were read, but 
very little time was given to them, and such e* "ursions as took place 
were short and simply intended to occup -v days after the 

meeting of the Congress was over. Th* 4 s at Paris, on 

the other hand, consisted chiefly of imct% , Hers, and 

of excursions. Indeed it may almost r. ; ons, 

instead of playing a subordinate part, have tic * * jpal 

feature of the Congress, whilst the *cfual work v * 'ess, the 
discussion of really importa~* tional geolo fe +% qu^e* 4 -* ***■ 

bids fair, if the present ter * checked, to bear mr t 

same proportion to the ei < ♦ other diversions, 

Falstaff’s “one half penny wm * to this intolerab* 

sack*’ in his bill. In short, i^ % V ',sses there app^. > 1* 

been*vless work and more pl< ' *■' , the admission o* ladies as 
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members (none were present at the earliest Congresses) has con¬ 
tributed to this tendency, it is difficult to say. 

That geological excursions to places of interest and often to 
localities that have become of classical importance in the history 
of the science, are of the greatest possible value to working geolo- 
gists, no one will dispute for a moment. The excursions also sup¬ 
plement admirably what, in agreement with many others, I have 
always regarded as the most important result of geological Congresses, 
the opportunity afforded to the geologists of different countries, 
and even of different continents, to become acquainted with each 
other and to discuss geological questions. But, except indirectly 
and in the manner specified, it is impossible to regard these pleasant 
amusements as contributing in any way to the progress of geologi¬ 
cal science. 

"Lastly, I must express a doubt whether it was of advantage to the 
work of the Congress and to geological science for the meeting to be 
held m conjunction with the Great Centennial Exhibition of Paris, 
with its innumerable distractions of all kinds The number of mem¬ 
bers of the Congress who were in F ing the greater part or 

the whole of the term was coined'* attendance at t' 

scientific meetings was not 1 anything, smaller 

than at other Congresses ((I ^ * > 

The next Congrejj#*^ t a * \ ,n l 9 ° 3 ' P r °f- Suess 

being nominated h 4 tuttf * I l v yhifnittee of Organisation and 
Di. Tietze, Jfrjkt <**fL * * ^View of the friendly relations 

Vnt js triaii and Indian geologists, 

♦ v F great attractions to all 
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